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(57) Abstract: The present invention relates compounds of the formula (1): wherein ring A is a phenyl or pyridyl ring; X represents 
Q a linker selected from the group consisting of: (a), (b), (c), (d), (e), (f), (g), (h), (i), (j), (k), (1) and R^ R^ R^R^ R^ R^ R^ R^^ R^^, 
^ R^^, R^^, R?17. R*^, R^^, R^^" and R^^*" are as defined herein. The compounds are of particular use in the treatment or prevention of 
^ depression, anxiety, pain, inflammation, migraine, emesis or postherpetic neuralgia. 
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nvrT^OHTC^NE DERIVATIVES AND TH TCTR TJSR 
AS TH ERAPEUTIC AGENTS 

This invention relates to a class of gem-disubstituted cyclohexane 
5 derivatives which are useful as tachykinin antagonists. More particularly, the 
compounds of the invention are useful as neuorokinin 1 (NK-1) receptor 
antagonists. 

The present invention provides compounds of the formula (I): 




(I) 

10 wherein 



(a) 

15 

(0 
(e) 



ring A is a phenyl or pyridyi ring; 

X represents a linker selected firam the group consisting of: 



—C-N-C— > (b) — c-N-0— 



r" r" O R" 

-C— N— C — ' (d) — C— O— C — 
R^^R^^" R'' 



-c-0— c — » (0 — c-o-c — 

1 15 ^16 ^17 
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(g) — c=c— c — 



(h) 



-j)-C=C- 



(i) 



r" R^^ 

— c— c— c — 

R^ R" R" 



(i) 



0 r"r'' 



II 

— C— c- 



R^= R" 



r"o R'' 



R^'' R" 



R"R''j3 



(k) — C— C— C — » and a) — ^— C— C 



I 



R^^ r" 



represents hydroxy, Ci-salkyl, fluoroCi-ealkyl, C2-6alkenyl, . 
Cs-vcydoaliyl, C3-7cycloalkylCi-4alkyl, Ci^alkoxy, fluoroCi.6alko:sy, 
10 Ci^alko^KliMalkyl, Ci^aIko^Ci-4alko^, fluoroCi^alkosyCi-^alkyl, 

C2>6alkenyloxy, Cs-Tcycloalkoxy, Cs-TcycloalkylCi^alko^, pheno^, cyano, halogen, 
NRaR^ SRS SORS SO2R*, 0S02RS NR^CORs COR^ CO2R* or CONR^R^> where 
R* and R** each independently represent hydrogen, Ci-4alkyl, Ca-scycloalkyl, 
flnoroCi-4alkyl or CH2C02Ci-4aIkyl, and R^ represents Ci-ealkyl, Ci-ealkoxy, 
15 fluoroCi^alkyl or phenyl; 

R2 represents hydrogen, halogen, Ci-ealkyl or Ci^alkoxy; 
or when R^ is adjacent to R^, they may be joined together such that there 
is formed a 5- or 6-membered satm^ated or unsaturated ring containing one or 
two atoms selected from nitrogen, oxygen and sulphur, which ring is optionally 
20 substituted by a group selected from Ci-4alkyl, CF3, =0 or =S; 

R3 represents hydrogen, halogen, Ci-ealkyl, fluoroCi^aliyl, Ci^alkoxy, 
fluoroCi^alkoxy, Ca-Tcycloalkyl, Ca-vcycloalkylCwalkyl, cyano, SRs SOR«, SO2R*, 
NR*^Rb, NR^CORi*, CORs CO2R*, CONR^R*> or Cwalkyl substituted by cyano, 
CO2R* or CONR^R^ where R^ and R^ are as previously defined; 
25 or W represents a 5- or 6-membered aromatic heterocyclic group 

containing 1, 2, 3 or 4 heteroatoms, selected from nitrogen, oi^gen and sulphur, 



wo 01/87866 



3 



PCT/GBOl/02136 



which group is optionally substituted by one or two groups selected from 
Ci-ealkyl, Ci-salkoxy, C3-7cycloalkyl, C3-7cycloalkylGi.4alkyl, trifluoromethyl, OCFs, 
NO2, CN, SR% SORS S02R% CORs C02R^ phenyl, -(CH2)rNR^R^ 
.(CH2)rNR^C0R^ -(CH2)rC0NR^Rb, or CH2C(0)R^ where R^ and R^ are as 
5 previously defined and r is zero, 1 or 2; 

R* is hydrogen, halogen, Ci-salkyl, Ci-ealkoxy, fluoroCi-ealkyl, 
fluoroCi.6alkoxy, hydroxy, NO2, CN, SR^ SOR*, S02R% C02R% CONR^R^, 
C2-6aIkenyl, G2-6alkynyl or Ci.4alkyl substituted by Ci-ialkoxy, wherein R^ and R^ 
are as previously defined; 
10 B? is hydrogen, halogen, Ci-salkyl, fluoroCi-ealkyl or Ci^alkoxy substituted 

by Ci-4alkox5^ 

R6 represents hydrogen, hydroagr or a Cwalkyl group optionally 
substituted by a hydroxy group; 

R7 represents hydrogen, hydroxy, -(CH2)nNR8R9, -(CH2)nC02RS 
15 carbocyclyl, C-linked heterocyclyl or heteroaryl; 

or R6 and R^ together represent =0, =CHC02R^ or -0(CH2)mO-; 

R8 and R^ each independently represent hydrogen, Ci-ealkyl, C2-6alkenyl, 
hydroxyCi-salkyl, (CH2)qC3.7cycloalkyl, (CH2)qaryl, (CH2)qheterocyclyl, CHO, 
C(0)Ci.6alkyl, C(0)(CH2)qC3.7cycloalkyl, C(0)(CH2)qaryl, C(0)(CH2)qheterocyclyl, 
20 C(0)(CH2)pNR*^ (CH2)qC02Ci-6alkyl, C02(CH2)qC3.7cycloalkyl, C02(CH2)qaryl, 
C02(CH2)qheterocyclyl, C02(CH2)pNR-R^ (CH2)pNR-C0Rb, (CH2)pNR«C02R^ 
(CH2)qCONR^aryl or (CH2)qCONR%eterocyclyl where R« and R^ are as previously 
defined; 

or W and R^ together with the nitrogen atom to which they are attached, 
25 represent a heteroaliphatic ring selected from the group consisting of: 
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,11 



,10 



5 



RIO and R" each independently represent hydrogen, halogen, hydros. 



Ci-6al^l„C2^aIkenyl, Cs^allsynyl, hydroj^i-ealkyl, fluoroCi^alkyl, Ci-ealkosy, 
(CH2)qC3-7cycloalkyl, (CH2)qaryl, (C2-6alkenyl)aryl, (C2^alkynyl)aryl, 
(CH2)qheterocyclyl, (CH2)qNR»Rb, 0(CH2)qC3.7cycloalkyl, 0(CH2)qaryl, 
0(CH2)qheterocyclyl, 0(CH2)pNR«R^ 0C(0)Ci-6alkyl, C(0)Ci-6alkyl, 
10 C(0)(CH2)qaryl, C(0)(CH2)qheterocyclyl, C(0)(CH2)qNRaRb, CO2H, C02Cwalkyl, 
C02(CH2)qC3-7cycloal^l, C02(CH2)qaryl, C02(CH2)qheterocyclyl or 
C02(CH2)pNR^R^ where R* and R** are as previously defined; 



together represent =0, =CHC02R», -0(CH2)mO-, -CH20(CH2)s-, -CH20CH2C(0)-, 
15 -CH20CH2CH(OH)-, -CH20CH2C(CH3)2-, -CH20C(CH3)2CH2-, 

-C(CH3)20CH2CH2-, -CH2CXO)OCH2-, -OC(0)CH2CH2-, -C(O)0CH2CH2-, 
-C(0)OC(CH3)2CH2-, -C(0)OCH2C(CH3)2-, -OCH2(CH2)s-, -OC(CH3)2CH2CH2-, 
-OCH2C(CH3)2CH2-, -OCH2CH2C(CH3)2-, -OCH2Cai=CHCH2-, 
-OCH2CH(OH)CHaCH2-, -OCH2CH2CH(OH)CH2-, -OCH2C(0)CH2CH2-, 
20 -OCH2CHaC(0)CH2-, or a group of the formula 



or, where they are attached to adjacent carbon atoms, R^<> and Ri^ may 
together represent -OCH2CH2- or -OCH2CH(OH)-, or R" and R" may together 
form a fused benzene rin^ 



or, when they are attached to the same carbon atom, Ri° and R" may 
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or, B}^ and R^^ together form a Ci.2alkylene bridge across the pyrrolidine, 
piperidine or hexamethyleneimine ring to which they are attached; 

represents hydrogen, Ci-ealkyl, (CH2)qC3.7cycloalkyl, (CH2)qaryl, 
(CH2)qheterocyclyl, CHO, G(0)Ci-6alkyl, C(0)(CH2)qC3-7cycloalkyl, C(0)(CH2)qaryl, 
C(0)(CH2)qheterocyclyl, C02Ci-6alkyl, C02(CH2)qC3.7cycloalkyl, C02(CH2)qaryl, 
C02(CH2)qheterocyclyl or C02(CH2)pNRaRb, where R* and R^ are as previoiisly 
defined; 

or, where they are attached to adjacent carbon atoms, BP and R^® may 
together form a fused imidazolyl or triazolyl ring; 

R13 represents hydrogen, Ci-sallsyl or C(0)Ci-6alkyl; 

Rw^ Ri5^ Ri7^ R18 and R" each independently represent hydrogen, 
hydrojqr, Ci-6alkyl, Ci-ealkenyl, hydroxyCi-eallcyl, CwalkoxyCwalkyl, 
(CH2)pNR«R^ CHO, C(0)Ci^alkyl or C02Ci^alkyl; 

or, Ri^ and R^^ together represent -CH2CH2-; 

or, RI6 and R^^ together represent -CH2CH2S 

or, R^ and R^^ together represent -CH2CH2-; 

R20 represents hydrogen, halogen, hydrossy, Ci-4alkyl, hydroxyCi^alkyl or 
fluoroCi-4alkyl; 

R2ia represents hydrogen, halogen or hydroxy and B?^ represents 
hydrogen; 

or B?^^ and both represent fluorine or together represent 0x0 (=0); 
R22 and B?^ each independently represent hydrogen, halogen, hydrojgr, 
Ci^allyl or 0x0 (=0); 

n is zero, 1 or 2; 

m is 1 or 2; 

p is 1, 2, 3 or 4; 

q is zero, 1, 2, 3 or 4; and 

s is 1, 2 or 3; 

and pharmaceutically acceptable salts and N-oxides thereof. 
According to an alternative embodiment, the present invention also 
provides compounds of the formula (D* 
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(r) 



wherein 



5 



represents hydrogen or a Ci-4alkyl group optionally substituted by a 
hydroxy group; 

R*^ represents hydrogen, hydroxy, -(CH2)nNR^R^, -(CH2)nG02R^, carbocyclyl 



or heteroaryl; 

or R« and R'' together represent =0, =CHC02R^ or -0(CH2)mOs 
W and R^ each independently represent hydrogen, Ci-ealkyl, C2-6alkenyl, 
(CH2)qC3-7cycloalkyl, (CH2)qaryl, (CH2)qheterocyclyl, CHO, C(0)Ci-6alkyl, 
10 C(0)(CH2)qC3-7cycloalkyl, C(0)(CH2)qaryl, C(0)(CH2)qheterocydyl, 

C(0)(CH2)pNR«^ (CH2)qC02Ci^alkyl, C02(CH2)qC3-7cycloalkyl, C02(CH2)qaryl, 
C02(CH2)<^ieterocyclyl, C02(CH2)pNR«R^ (CH2)iNR*C0R^ or (CH2)pNR**C02R^ 
where R^ and R*' are as previously defined; 

or R^ and R^ together with the nitrogen atom to which they are attached, 
15 represent a heteroaliphatic ring selected from the group consisting of: 
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O 



,12 



,12 



R^ 



12 



R^ 



,12. 




R"+ -H-R^ and 





R^ 



,11 



,10 



5 



Ri" and R" each independently represent hydrogen, halogen, hydroxy. 



Cwallgrl, C2-6alkenyl, C2-6alkynyl, hydroxyCi-ealkyl, Ci.6alko:qr, 
(CH2)qC3-7cycloall3grl, (CH2)qaryl, (Cz-ealkenyDaryl, (Ca-ealkynyDaiyl, 
(CH2)qheteroqrclyl, (CH2)qNR«R^ 0(CH2)qC3.7cycloalkyl, 0(CH2)qaiyl, 
0(CH2).aieterocydyl, 0(CH2)pNR»R^ OC(0)CMalkyl, C(0)Ci.6alkyl, 

10 C(0)(CH2)qaryl, C(0)(CH2),heterocyclyl, C(0)(CH2)qNR«R^ CO2H, C02CMallgrl, 
C02(CH2)qC3-7cycloalkyl, C02(CHa)qaiyl, C02(CH2)qheteropyclyl or 
C02(CH2)pNR•R^ where R" and R** are as previously defined; 

or, when they are attached to the same carbon atom, Ri<» and R" together 
represent =0, =CHC02RS -0(CH2)«0-, .OCH2CH2CH2-, -CH2OCH2CH2- or 

15 -CH20CH2C(0)-; 

or, where they are attached to adjacent carbon atoms, Ri" and R" together 
form a fused benzene ring; 



(CH2)qheterocyclyl, CHO, C(0)Ci.6alkyl, C(0)(CH2)qC3-7cycloaIkyl, C(0)(CH2)qaryl, 
C(OXCH2)qhetero<grclyl, C02Ci-6alkyl, C02(CH2)qC3-7cycloaIlq^l, C02(CH2)qaryl, 
C02(CH2)qheterocydlyl or C02(CH2)I)NRaR^ where R" and R^* are as previously 
defined; 



20 



or, Ri° and R" together form a Ci.2alkylene bridge across the pyrrolidine, 
piperidine or hexamethyleneimine ring to which they are attached; 

R12 represents hydrogen, Ci^alkyl, (CH2)qC3;7cycloalkyl, (CH2)qaryl, 
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R^^, R^s, R^^ R^'', Ri® and R^^ each independently represent hydrogen, 
hydroxy, Ci-salkyl, Ci-ealkenyl, hydroxyCi-ealkyl, (CH2)pNRaRN CHO, 
C(0)Ci.6alkyl or C02Ci.6alkyl; 

and X, R^, R^ R^ R^, R^, R^, n, m, p and q are as defined in relation to 
5 formula (I); 

and pharmaceutically acceptable salts thereof. 

A preferred class of compound of formula (I) is that wherein R^ is hydroxy, 
Ci-salkyl, fluoroCi^alkyl, C2-6alkenyl, Ci-ealkoxy, fluoroCi-salkoxy, Cs^ealkenylosy, 
Cs vcycloalko^, Ca-TcycloalkylCMalkoxy, cyano, NRaR^ SR*, 0S02R°, or Ri 
10 together with the group R^ form a 5-membered saturated ring containing one 
oxygen atom. 

A partictdarly preferred class of compound of formula (I) is that wherein 
Ri is Ci-ealkyl, fluoroCi^alkyl, Ci-ealkoxy, fluoroCi-ealkoxy, Cs-vcycloalkoxy or 
C3-7cycloalkoxyCi-4alkyl, especially methyl, trifluoromethyl, methoxy, 
15 trifluoromethoxy, 2,2,2-trifluoroetho3^, difluoromethoxy, cyclopropoxy or 
cyclopropylmethoxy. 

Another preferred class of compound of formula (I) is that wherein R^ is a 
hydrogen, fluorine or chlorine atom, especially a hydrogen atom. 

A further prefexred class of compound of formula (I) is that wherein R^ is 
20 hydrogen, halogen, fluoroCi-ealkyl, fluoroCi-ealko^gr, cyano, NR»R^ NR^COR^ 
(where R^ is methyl, methoxy, trifluoromethyl or phenyl), or a 5-membered 
aromatic heterocyclic group as previously defined. 

Also preferred is the class of compound of formula (I) in which R^ is 
Ci-ealkyl, fluoroCi^alkyl, fluoroCi-ealkoxy or a 5-membered aromatic heterocyclic 
25 group as previously defined, especially methyl, trifluoromethyl, trifluoromethoxy 
or 5-trifluoromethyl-l,2,3,4-tetrazol-l-yL 

Certain particularly apt compounds of the present invention include those 
wherein R^ is a group selected from pyrrole, furan, thiene, pyridine, pyrazole, 
imidazole, oxazole, isoxazole, thiazole, isothiazole, pyrazine, pyrimidine, 
30 pyridazine, triazole, oxadiazole, thiadiazole, triazine, and tetrazole, each 
heteroaryl group being optionally substituted as previ usly defined. 

Preferred compounds of the present invention are thos wherein is a 
group selected firom furan, pyridine, pyrazole, imidazole, oxazole, isoxazole. 
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pyrazine, pyrimidine, thiazole, 1,2,3-triazole, 1,2,4-triazole, 1,2,4-oxadiazole, 
1,3,4-oxadiazole and tetrazole, each heteroaiyl group being optionally substituted 
as previously defined. 

Particularly preferred compounds of the present invention are those 
5 wherein is a group selected firom furan, pyridine, pyrimidine, 1,2,3-triazole, 
1,2,4-triazole and tetrazole, each heteroaryl group being optionally substituted as 
previously defined. 

An especially preferred class of compoimd of formvila (I) is that wherein 
B? is the group 




where R^^ is hydrogen, halogen, Ci-ealkyl, Ci-ealkoxy, CFa, OCF3, NO2, CN, SR% 
SORs S02R% COR% COzRS (CH2)rC0NRaR^, (CH2)rNR^Rt> or (CH2)rNR^C0R^ 
15 where R% R*' and r are as previously defined. 

R20 is preferably hydrogen, Ci.4al]qrl, especially methyl, CF3, 
(CH2)rC0NR*R^, SOR« or S02R» where R^ and are preferably hydrogen, 
Cwalkyl or fluoroCi-4alhgrl and r is as previously defined. Most especially, R^® is 
CFa. 

20 Preferably R^ and R^ are in the 3 and 5 positions of the phenyl ring. 

More preferably R^ is 3-fluoro or S-CFa. 
More preferably R^ is 5-fluoro or S-CFa. 
More preferably R^ is hydrogen. 

Most preferably Ri is S-CFa, R^ is hydrogen and R^ is S-CFa, 
25 Another preferred class of compoimds of formula (I) is that wherein R^ 

and B? are in the 2- and 5-positions of the phenyl ring. 

In this sub-class of compounds of formula (I), R^ is preferably Ci-ealko^ 
or C3-7cycloalko^, especially methoxy or cyclopropoxy. 

Also in this sub-class of compounds of formula (I), R2 is preferably 
30 hydrogen. 
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Also, in this sub-class of compounds of formula (I) is preferably 
hydrogen, Ci-ealkoxy, fluoroCi-ealkojjy or a 5-membered aromatic heterocycKc 



group as previously defined. Most especially, is hydrogen, methoxy or 
trifluoromethoxy. 

A further preferred class of compound of formula (I) is that wherein R* is 
hydrogen. 

Another preferred class of compounds of formula (I) is that wherein R^ is 
hydrogen, fluorine, chlorine or CF3, especially hydrogen or fluorine. 

Preferably R^ is hydrogen and R^ is hydrogen or 4-fluoro. 

Another further preferred class of compounds of formula (I) is that 
wherein is hydrogen. 

A further preferred class of compounds of formtda (I) is that wherein R"^ is 
hydroxy, -(CH2)nNR®R^, a C-linked heterocyclyl group or R^ and R*^ together 
represent =0, -0(CH2)mO- or -CH20CH2C(0)-. 

Another preferred class of compounds of form\ala (I) is that wherein R"^ is 
hydroxy or -{CH2)nNR8R9, or R^ and R^ together represent =0, -0{CH2)mO- or 
-CH20CH2C(0)-. 

A further preferred class of compoimds of formula (I) is that wherein R^ 
represents hydrogen, Ci-ealkyl, C2-6alkenyl, hydro^qKJi-aalkyl, 
(CH2)qC3.7cycloalkyl, (CH2)qaryl, (CH2)<iheterocyclyl, C(0)Ci-6alkyl,- 
C(0)(CH2)qaiyl, C(0)(CH2)qheterocyclyl, C(0)(CH2)pNR«R^ (CH2)qC02Ci^yl, 
(CH2)pNR«C02Rb or (CH2)qC0NR*^aryl; 

and R^ represents hydrogen, Ci-ealfegrl, (CH2)qC3-7cycloaI^l or 
C02Ci^alkyl; 

or RS and BP together with the nitrogen atom to which they are attached 
represent a heteroaliphatic ring selected from the group consisting of 




wo 01/87866 



11 



PCT/GBOl/02136 



R^^-^ ^R^ . 



I 

R 



12 



R 



,22 





,23 



R 



12 



R 



12 



10 



A yet further preferred dass of compounds of formula (I) is that wherein 
R8 represents hydrogen, Ci-eallqrl, Ca^alkenyl, (CH2)qC3-7Cydoallqrl, (CH2)qaryl, 
(CH2),heterocydyl, CCOCwalkyl, C(0)(CH2)qaryl, C(0)(CH2)<^eterocydyl, 
C(0)(CH2)pNR*Rb, (CH2)qC02Ci.6alkyl or (CH2)pNR'»C02R»'; 

and BP represents hydrogen, Cwallqrl, (CH2)qC3-7cydoaliyl or 
C02Ci.6aliyl; 

or R8 and R^ together with the nitrogen atom to whidi they tire attadied 
represent a heteroaliphatic ring selected from the group consistii^ of 



15 




R 



10 



u 



R 



I 




Ll2 




10 





12 
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A further preferred class of compounds of formula (I) is that wherein R^^ 
represents hydrogen, hydroxy, Ci-ealkyl, C2-6alkenyl, C2.6alkynyl, 
5 hydroxyCi-ealkyl, fluoroCi-ealkyl, (C2-6alkynyl)aryl, (CH2)qaryl, (CH2)qhetero(grclyl, 
(CH2)qNR*R^ OC(0)C«alkyl, C(0)(CH2)qNR«^ CO2H or C02Ci^alkyl; 

and represents hydrogen, halogen, hydroxy, Ci^allgd or (CH2)qNR*R*'; 

or when they are attached to the same carbon atom, R^^ and R^^ may 
together represent =0, -0(CH2)mO-, -CH20(CH2)s-, -CHzOCBbCCO)-, 
10 -CH20CH2CH(OH)-, -CH20CH2C(CH3)2-, .CH20C(CH3)2CH2-, 

.C(CH3)20CH2CH2-, -CH2C(0)OCH2-, -OC(0)CH2CH2-, -C(0)OCH2CH2-, 
.•C(0)OC(CH3)2CH2-, -C(0)OCH2C(CH3)2-, -OCH2(CH2)s-, -OC(CH3)2CH2CH2-, 
-OCH2CH=GHCH2-, -OCH2CH(OH)CH2CH2-, -OCH2CH2CH(OH)CH2-, 
-OCH2C(0)CH2CH2-, or a group of the formula 



15 




or, when they are attached to adjacent carbon atoms, R^^ and R^^ may 
together represent -OCH2CH2- or -OCH2CH(OH)-, or B}^ and R" may together 
form a fused benzene ring; 

or Ri^ and R^^ together form a Ci-2alkylene bridge across the pyrroUdine or 
20 piperidine ring to which they are attached. 

Another preferred class of compoxmds of formula (I) is that wherein Ri^ 
represents hydrogen, hydros, Ci-6alkyl, C2.6alkenyl, C2-6alkynyl, 
hydroxyCi-ealkyl, (C2^alkynyl)aryl, (CH2)qaiyl, (CH2)qheterocyclyl, (CH2)qNR^R^ 
0C(0)Ci.6alkyl, C(0)(CH2)qNR^Rb, CO2H or C02Ci^alkyl; 
25 and R^^ represents hydrogen, halogen, hydrojgr, Ci^alkyl or (CH2)qNR«R^; 

or when they are attached to the same carbon atom, R^^ and R^^ together 
represent =0 or -0(CH2)mO-; 
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or, when they are attached to adjacent carbon atoms, R^^ and R^^ together 
form a fused benzene ring; 

or Ri® and R^^ together form a Ci.2alkylene bridge across the pyrroUdine or 
piperidine ring to which they are attached. 
5 A further preferred class of compounds of formula (I) is that wherein R^ 

represents hydrogen, Ci-ealkyl, (CH2)qC3-7cycloalkyl, (CH2)qaryl, 
(CH2)qheterocyclyl, CHO, C(0)Ci.6alkyl, CCOCa-Tcycloalkyl, C(0)(CH2)qaryl or 
C02Cwalkyl. 

A yet further prefered class of compoimds of formiila (I) is that wherein R^ 
10 represents hydrogen, Ci^alkyl, (CH2)qC3-7cycloaIlqrl or C02Ci.6alkyL 

A particularly preferred class of compounds of formula (D is that wherein 
R8 represents hydrogen, Ci^all^l, C2^alkenyl, C3-7cycloaIbyl, CH2C3-7cycloalljyl, 
(CH2)qphenyl, (CH2)qfiiryl, (CH2)qpyridyl, (CH2)qtria2oUnone, C(0)Ci-4alkyl, 
C(0)(CH2)qphenyl, C(0)(CH2)qimidazolyl, C(0)(CH2)qtetrazolyl, 
15 C(0)(CH2)pyrrohdinyl, C(0)(CH2)pNR^R^ CH2C(0)Ci^alkyl or 
(CH2)pNR«C02Ci.4alkyl; 

and R^ represents hydrogen, Ci^alkyl, CH2C3-5cycloalkyl or C02Ci-4alkyl; 
or R® and R^ together with the nitrogen atom to which they are attached 
represent a heteroaUphatic ring selected from the group consisting of: 

20 




I 
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and 




10 



15 



20 



A further particularly preferred class of compoimds of formula (I) is that 
wherein: 

BP represents hydrogen, hydroxy, methyl, allyl, acetylene, 
hydroxyCi.4aIkyl, -CsC(phenyl), phenyl, 4-fluorophenyl, CH2phenyl, 
ClfcCHsphenyl, heterocyclyl (wherein said heterocyclyl is selected from the group 
consisting of pyrroUdinyl, piperidinyl, piperazinyl, morpholinyl, thiomorphoMnyl, 
and hexamethyleneimine, wherein each ring is optionally substituted by one or 
two groups selected from methyl, hydroxymethyl, cyclohexyl, dimethylamino and 
benzisothiazole or there is optionally a benzene ring fused to the ring, or there is 
optionally present a -CH2CH2- bridge across the rii^), NR*R^ 0C(0)CH3, 
C(0)NR*R^ CO2H or C02CMalkyl; and 

Rii represents hydrogen, fluorine, hydroxy, methyl or dimethylamino; 

or, when they are attached to the same carbon atom, R^^ and R^^ together 
represent =0 or -OCH2CH2O-; 

or, when they are attached to adjacent carbon atoms, R^^ and R^^ together 
form a fused benzene ring; 

or, R^^ and R^^ together form a -CH2CH2- bridge across the pyrrolidine or 
piperidine ring to which they are attached. 

A yet further particularly preferred cleiss of compounds of formula (I) is 
that wherein R12 represents hydrogen, Ci-ealkyl, Ca-ecycloalkyl, CH2C3-6cycloalkyl 
(especially CH2cyclopropyl or CH2cyclohexyl), phenyl, CH2phenyl, CH2CH2phenyl 
(wherein each of said phenyl groups are optionally substituted by one or two 
substituents selected from fluorine, CF3 or methoxy), CH2heterocyclyl (wherein 
said heterocyclyl is selected from the group consisting of 2-, 3- or 4-pyridine, 2- or 
3-thiophene, 2- or 3-furan, thiazole, and benzisothiazole), CHO, C(0)Ci-4alkyl, 
C(0)C3^ycloal]qd (especially C(0)cyclopropyl or C(0)cyclohe^l), 
C(0)CH2cycloalkyl (especially C(0)CH2cyclopropyl or C(0)CH2cyclohexyl), 
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C(0)CH2CH2C3.6cyclbaIkyl (especiaUy C(0)CH2CH2cyclohexyl), C(0)phenyl or 
C02Ci-4alkyL 

Yet another particularly preferred class of compounds of formula (I) is 
that wherein represents hydrogen, Ci^alkyl, CH2C3-5cycloalkyl or 
5 C02Cwalkyl. 

Another preferred class of compound of formula (I) is that wherein the 
ring A is a phenyl ring- 
Particularly preferred compounds of formula (I) are those wherein R'' 
represents a group selected from: 

10 
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and 



wherein 

R30 represents 4-p3nidyl, phenyl, phenyl mono-substituted by fluorine, chlorine, 
5 methyl, methoxy or COmethoxy, or phenyl disubstituted by methyl; 
R^^ represents C2-4aIkyl or (CH2)qC3-7cycloalkyl, especially te/t-butyl, 
cyclopropylmethyl or cyclohexyl; 
R32 represents Ci-ealkyl, tetrahydropyranyl or benzyl; 

R33 and R^*, which may be attached to the same or different carbon atoms, each 
10 independently represent hydrogen or methyl; 
R35 represents hydroxy or methoyp; 

R36 represents hydroxyCwalkyl (especially hydroa^methyl), Ci-ialkoxy (especially 
methoxy) or hydroxy; 

R37 represents methoxy C2^alkyl (especially methoxymethyl) or C2^4al^l; 
15 R38 represents hydrogen, oxo (=0), hydroxy, trifluoromethyl, Ci-salkyl (especially 

isopropyl) or hydrossyCi-aalkyl (especially hydrosymethyl or hydroxyethyl); 

R39 represents a ring-forming moiety selected from -OCH2CH2O-, 

-CH2OCH2CH2-, -CH2OCH2GH2CH2-, -CH20CH2C(0)-, -CH20CH2CH(OH)-, 

-CH20C(CHs)2CH2-, -C(CH3)20CH2CH2-, -CH2C(0)OCH2-, «C(0)OCH2CH2-, 
20 -C(0)OC(CH3)2CH2-, -OCH2CH2CH2-, -OCH2CH2CH2CH2-> -OC(CH3)2C!H2CH2, 

-OCH2CH=CHCH2-, .OCH2CH(OH)CH2CH2-, -OCH2CH2CH(OH)CH2-, 

-OCH2C(0)CH2CH2- and a group of the formula 
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is hydrogen or hydroxy, especially hydrogen; 
5 R^^ is Ci-aalkyl, especially isopropyl; and 
n is zero, 1 or 2, especially zero- 
Further preferred compounds of formula (I) are those wherein B7 
represents a group selected firom: 
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o 





and 




wherein 

R25 represents hydrogen, methyl or hydro^ymethyl; 

R26 represents hydrogen, methyl, hydroxy, methylamino, dunethylamino, 

qrdopropylamino, phenyl, or phenyl substituted by fluorine; and 
10 represents hjrdrogen, methyl, hydroxy, methylamino, dimethylamino or 

cydopropylamino. 

Another preferred dass of compounds of formula (I) is that wherein 

represents hydrogen, fluorine or hydros and "B?^ is hydrogen, or R^^ and B.^^ 

both represent fluorine or together represent oxo (sO). In particular, R^^ is 
15 preferably hydrogen, fluorine or hydro:gr and R^^ is hydrogen. Most especially, 

R2i« and R^^ are preferably both hydrogen. 

Another preferred class of compounds of formula (I) is tiiat wherein X 

represents a linker selected from: 



20 



(a) — , 



C-ljl-C- 
R"R^« 



R 



14 



, and (b) — q—O—C — 
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Another preferred class of compounds of formula (I) is that wherein R^^ 
represents hydrogen, methyl or acetyl. In particular, R^^ represents hydrogen. 

A further preferred class of compounds of formula (I) is that wherein one 
of the groups Ri^ R^^^ R^^ and R^'' represents hydrogen, hydroxy, Ci-ealkyl, 
5 hydroxyCi-ealtyl, (CH2)pNR«R^ CHO, C(0)Ci.6alkyl or C02Ci.6alkyl, and the 
otiier(s) of the groups R^S R^^^ R^^ and R^' each represent hydrogen. 

A particularly preferred dass of compounds of formula (I) is that wherein 
one of the groups R^*, R^^, R^® and R" represents methyl or hydroxymethyl, and 
the other(s) of groups R^^, R^^, Rie and R" each represent hydrogen. 
10 A further preferred class of compounds of formula (I) is that wherein R^® 

and R^® each independently represent hydrogen or methyl. 

Most especially, a preferred dass of compounds of formula (I) is that 
wherein X represents a linker selected from: 

O CHg H CHgOH 



15 



(a) — C— N-C — , (b) — C-0— C — , and 
H H H H 



(c) — c-0— C— 



Another preferred dass of compounds of formula (I) is that wherein n is 

20 zero. 

A further preferred class of compounds of formula (I) is that wherein m is 

2. 

Another preferred class of compounds of formula (I) is that wherein p is 1, 
2 or 3, particularly 1 or 2, and especially 1. 
25 A further preferred class of compounds of formula (I) is that wherein q is 

zero, 1 or 2, particularly zero or 1. 

One favoured group of compotmds of tibe present invention are of the 
formtila da) and pharmaceutically acceptable salts thereof: 
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wherein 

Ai is fluorine or CFa; 
A2 is fluorine or CFa; 
5 is fluorine or hydrogen; 

and R*^ are as defined in relation to formula (I); and 
X is a linker selected from: 




, and 



When any variable occurs more than one time in formula (I) or 
formula (la) or in any substituent, its definition on each occurrence is 
15 independent of its definition at every other occurrence. 

As used herein, the term ''aU^r or ^alkoxy^ as a group or part of a group 
means that the group is straight or branched. Examples of suitable al^l groups 
include methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl and t-butyl. Examples 
of suitable alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, 
20 n-buto3gr, s-butoxy and t-but xy. 

As used herein, the term "hydro:qrCi^alkyr means a Ci^alkyl group in 
which one or more (in particular 1 to 3, and especially 1) hydrogen atoms have 
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been replaced by hydroxy groups. Particularly preferred are hydroxyCi-aalkyl 
groups, for example, CH2OH, CH2CH2OH, CH(CH3)0H or C(CH3)20H, and most 
especially CH2OH. 

As used herein, the terms "fluoroCi-ealkyr and fluoroCi-ealkoxy^ means a 
5 Ci-ealkyl or Ci-ealkoxy group in which one or more (in particxilar, 1 to 3) hydrogen 
atoms have been replaced by fluorine atoms. Particularly preferred are 
fluoroCi-aalkyl and fluoroCi.3alko3csr groups, for example, CF3, GH2CH2F, 
CH2CHP2, CH2CF3, OCF3, OCH2CH2F, OCH2CHF2 or OCH2CF3, and most 
especially CFs, OCF3 and OCH2CF3. 

10 The cydoallq^l groups referred to herein may represent, for example, 

cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyL A suitable (CH2)qC3-7cycloalkyl 
group where q is 1 may be, for example, cydopropylmethyl or cydohexylmethyL 

Similarly cycloalkojgr groups referred to herein may represent, for 
example, cyclopropoxy or cyclobutoxy. 

15 As used herein, the terms "alkenyF and "alkynyF as a group or part of a 

group means that the group is straight or branched. Examples of suitable 
alkenyl groups include vinyl and allyl. A suitable alkynyl group is acetylene or 
propargyl. 

When used herein the term "halogen" means fluorine, chlorine, bromine 
20 and iodine. The most apt halogens are fluorine and chlorine of which fluorine is 
preferred, unless otherwise stated. 

As used herein, the term "aryF as a group or part of a group means an 
aromatic radical sudi as phenyl, biphenyl or naphthyl, wherein said phenyl, 
biphenyl or naphthyl group may be optionally substituted by one, two or three 
25 groups independently selected from halogen, Ci-ealkyl, Ci-ealkoxy, fluoroCi-ealkyl, 
fluoroCi-ealkoxy, NO2, cyano, SRs SORS S02RS COR% C02R% CONR^^R^, 
Cwalkenyl, C2-6alkynyl, Cwalko^CMalkyl or -0(CH2)inO-. Preferably said 
phenyl, biphenyl or naphthyl group is optionally substituted by one or two 
substituents, especially none or one. Particularly preferred substituents include 
30 fluorine, chlorine, bromine, Ci^alkyl (especially methyl), Ci^alkoxy (especially 
methoxy), trifluoromethyl, trifluormethoxy or vinyl. 

As used herein, the term ^TieterocydyF as a group or part of a group 
means a saturated, partially saturated or unsatiirated heteroatom-containing 
ring-shaped radical, where the heteroatoms may be s lected from nitrogen, 
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oxygen and sidfur. Examples of saturated heterocyclyl radicals include N-linked 
saturated 3 to 6-membered heteromonocyclic groups containing 1 to 3 nitrogen 
atoms and optionally 1 oxygen or sulfur atom (for example, azetidinyl, 
pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl or 
5 piperazinyl substituted on the nitrogen atom by a Ci-4alkyl group or a C2-4alkyl 
group substituted by hydroxy or Ci-2alkoxy). Examples of saturated heterocyclyl 
radicals also include C-linked saturated 3 to 6-membered heteromonocyclic 
groups containing, for example, one os^gen atom (for instance, tetrahydrofuranyl 
or tetrahydropyranyl). Examples of partially saturated heterocydyl radicals 
10 include N-linked partially saturated 3 to 6-membered heteromonocyclic groups 
containing 1 to 3 nitrogen atoms (for example, 3-pyrroline), Examples of 
xmsaturated heterocyclyl radicals include heteroaromatic rings selected from 
pyrrolyl, furanyl, thienyl, pyridyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, 
thiazolyl, isothiazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazolyl, oxadiazolyl, 
15 thiadiazolyl, triazinyl, tetrazolyl, indolyl, benzoforanyl, benzthiophenyl, 

benzimidazolyl, benzisoxazolyl, benzoxazolyl, benzthiazolyl or benzisothiazolyl. 

Said satiurated and partially saturated heterocyclyl radicals may be 
optionally substituted by one, two or three groups independently selected from 
halogen, Ci-ealkyl, Ci^alkoxy, fluoroCi-ealbyl, fluoroCi-ealkosgr, NO2, cyano, 0x0 
20 (=0), NR«R^ SRS SOR*, SOaRs CORs C02R% CONR*R»», Ca-ealkenyl, Ca-ealkynyl, 
CwalkoxyCi-4alkyl, -0(CH2)mO-, -OGH2CH2CH2-, -CH2OCH2CH2- or 
-GH20CH2C(0)-. Preferably said saturated or partially saturated heterocyclyl 
radical is optionally substituted by one or two substituents, especially none or 
one. Particularly preferred substituents include fluorine, chlorine, bromine, 
25 Cwalkyl (especially methyl), Cwalko:^ (especially methoxy), trifluoromethyl, 
trifluorometho^, 0x0, vinyl, CMalkylamino (especially methylamino) or 
di(Ci^alkyl)amino (especially dimethylamino). 

Said unsatinrated heterocyclyl radicals may be optionally substituted by 
one, two or three groups independently selected from halogen, Ci^alkyl, 
30 Ci-ealkojg^, fluoroCi-ealkyl, fluoroCi-ealkoxy, NO2, cyano, NRaR^ SR% SORS 

S02RS COR^ C02R% CONR^R^ C2^alkenyl, C2.6alkynyl, Ci^alko^i^allQrl or 
-0(CH2)mO-. Preferably said unsaturated heterocyclyl is optionally substituted 
by one or two substituents, especially none or one. Particularly preferred 



wo 01/87866 



23 



PCT/GBOl/02136 



substituents include fluorine, chlorine, bromine, Ci.4alkyl (especially methyl), 
Ci^alkoxy (especially methoxy), trifluoromethyl, trifluoromethoxy or vinyl. 

As used herein, the term "^carbocyclyr as a group or part of a group means 
a 3 to 7-membered cycloalkyl radical such as cyclopropyl, cyclobutyl, cyclopentyl 
5 or cyclohexyl, wherein said cycloalkyl radical may be optionally substituted by 
one, two or three groups independently selected from halogen, Ci-ealkyl, 
Ci^alko^, hydroxyCi-ealkyl, fluoroCi-ealkyl, fluoroGi-salkojqr, NO2, cyano, SR*, 
SORs S02RS CORS C02RS CONR^R^ C2-6alkenyl, C2.6alkynyl, 
CwalkosyCwalkyl or -O(CH2)m0-. Preferably said cycloalkyl radical is 

10 substituted by one or two substituents, especially one. Particularly preferred 
substituents include fluorine, chlorine, bromine, C walkyi (especially methyl), 
method, hydro3grCi-4alkyl (especially C(CH3)20H), trifluoromethyl, 
trifluoromethoxy or vinyl. 

Specific compoimds within the scope of this invention include: 

15 ciV(i2iS)-4-methanesulfonyloxy-N-{l-[3,5-bis(trifluoromethyl)phenyllethyl)-l- 
phenylcyclohexanecarboxamide; 

(ES)-l-{l-[(l,4-dioxa-8-phenylspirol4.5]decan-8-yl)metho^]ethyl]}-3,5- 
bis(trifluoromethyl)benzene; 

(l?S)-l-{l-[(4-oxo-l-'phenylcyclohexyl)meihoxy]ethyl}-3,5- 
20 bis(trifluoromethyl)benzene; 

(JSS)-P-Kl,4-dioxa-8-phenylspiro[4.5]decan-8-yl)metho^]-3,5- 

bis(trifluoromethyl)ben2;eneethanol; 

(RS)-P-[(4-oxo-l-plienylcyclohexyl)methoxy]-3,5- 

bis(trifluoromethyl)benzeneethanol; 
25 (JJS)-4-oxo.l-phenyl.N-{l-[3,5- 

bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxamide; 

(i2S)-l-(8-plienyl-l,4-dioxaspiro[4.5]decan.8-yl)-3-[3,5- 

bis(trifluoromethyl)phenyl]propan-2-yl ethanoate; 

(J2S)-l-(8-phenyH,4-dioxaspiro[4.5]decan-8-yl)-343,5- 
30 bis(trifluoromethyl)phenyl]propan-l-yl ethanoate; 

(i2S)-l-(8-ph nyl-l,4-dioxaspiroI4.5]decan-8-yl)-3-[3,5- 

bis(trifluoromethyl)phenyl] propan-2-ol; 

jjg).4.{2.hydroxy-3-[3,5-bis(trifluoromethyl)phenyl]propyll-4- 

phenylcyclohexanone; 



wo 01/87866 



24 



PCT/GBOl/02136 



^rans-(12S)- l-({4-[4-(4-fluorophenyl)piperidin-l-yl]-a-methyl^ 
phenylcyclohexanemethoxy}methyl)-3,5-bis(trifluoroinethyl)benzene; 
cis-(i2S)-l-(la-ethenyl-4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 
phenylcyclohexanemethoxy}methyl)-3,5-bis(trifluoromethyl)benzene 
5 frans-(l?S)-l-({a-ethenyl-4-I4-(4-fluorophenyl)pipeiidin-l-yl]-l- 
phenylcyclohexanemetho^}methyl)-3,5-bis(trifluoromethyl)be 
trans-(RS)'4- [4-(4-fluoropheiiyl)piperidin-l-yl] -l-phenyl-a-[3,5- 
bis(trifluoroinethyl)phenylmethoxy] cydohexaneethanol; 
irans-(i2S)-l-({a-ethyl-4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 
10 phenylcydohexanemetho:^}methyl)-3,5-bis(tiifluoromethyl)^ 
frans-l-[({4-[4-(4-fluorophenyl)piperidin-l-yll-l- 
phenylcyclolie^l}methosy)methyl]-2-methoxybenzene; 
^rans-l-[({4-[4-(4'-fluoropheiiyl)piperidin-l-yl]-l- 

phenylcyclohexyl}methoxy)methyl]-2-(cyclopropoxy)-5-(trifluorometh^ 
15 cis-(i2iS)-l-[l-({4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 

phenylcyclohexyl}methoxy)ethyl]-3,5-bis(trifl\ioroiiiethyl)benzene; 

trans-iRS)'!' [l-({4- [4-(4-£luorophenyl)piperidiQ-l-yl] -1- 

phenylcyclohexyl}metho:cy)ethyl]-3,5-bis(trifluoromethyl^ 

tra7is-(jRS)-p-[(4-hydro^-l-phenylcyclohe^l)inetho3ry^]-3,5- 
20 bis(tri£luoromethyl)beiizeneethanol; 

cw-CKjS)-p-[(4-hydroxy-l-phenylcyclohexyl)methoxyl-3,^ 

bis(trifluoromethyl)beiizeneethanol; 

cis-(i?S)-P-({4- [4-<4-fluorophenyl)piperidin-l-yl] -l-phenylcyclohexyl)metiioxy)-3,5- 
bis(trifluoromethyl)benzeneethanol; 
25 ^ra/is-(KS)-P-({4-I4-(4-fluorophenyl)piperidin-l-yl]-l-phenylcyclohe3Qrl}m 
3,5-bis(trifluoromethyl)benzeneethanol,- 

CIS- and trans-(J2S)-p-{[l.phenyl-4-(phenylmethylaimno)cyclohexy 
bis(trifluoroinethyl)benzeneethanol; 

ciS' and ^rans-(J2S)-p-[(l.phenyl-4-(pipeiidin-l-yl)cyclohexyl)methoxyl-3,5- 
30 bis(trifluoromethyl)benzeneethanol; 

*ran^-(JSS)-p-{[l-phenyl-4^(phenylmethylainino)(yclohexyl]me1^^ 
bis(trifluoromethyl)benzeneethanol; 



wo 01/87866 PCT/GBOl/02136 

25 



cis-(RSy^-{ [l-phenyl-4-(phenylmethylamino)cyclohexyl]metho3iy}-3,5^ 

bis(trifluoromethyl)beiizeneethanol; 

trans-iRS)-^- [(4-aiiiino-l-phenylcyclohe3grl)methoxy] -3,5- 

bis(trifluoroinethyl)beiizeneethanol; 
5 cw-(i?iS)-P-[(4-ainino-l-phenylcyclohexyl)methosy]-3,5- 

bis(trifluoromethyl)benzeneethanol; 

irans-(i2S)-p-({4-[N-methyl(phenybnethyl)airdno]-l-ph^ 

3,5-bis(trifluoromethyl)benzeneethaiiol; 

irans-(i2S)-p-[(4-methylaimno-l-phenylcyclohexyl)me1^^ 
10 bis(tri£Luoromethyl)bexizeneeihanol; 

fra/is-(RiS)-P-[(4r{N-[2-(dimethylai2iino)acetyllainm 

phenylcyclohexyl)metho:^]-3,5-bis(trifluoromethyl)benzeneethanol; 

irans-(iJiS,iS)-N-(l-{[a-hydroxymethyl-3,5-bis(trifluoromethyl)phe^^ 

methyl}-l-phenylcyclohexyl)-2-pyrrolidinecarboxainide; 
15 ciS' and trans-iRS)-^- [(l-phenyl-4-dimethylaminocyclohexyl)iiiethoxy] -3,5- 

bis(trifluoromethyl)benzeneethanol; 

frans-(i2jS)-P-[(4-cyclopropybnethylamino-l-phenylcydohexy^^ 

bis(trifluoromethyl)benzeneethanol; 

l,2MJihydro-5-{[N<l-{Ia-hydro35ymet^^ 
20 methyl}-l-phenylcyclohex-4-yl)methylaiidno 

cis-(ZaS)-iiiethyl l-(l-{ [a-hydro:Q^etiiyl-3,5-bis(trifluoromethyl)phenylmethoxy] 

methyl}-l-phenyl<ydohex-4-yl)piperidiiie-4-carboxylate; 

fran5-(RS)-inethyl l-(l-{[a-hydroxymethyl-3,5- 

bis(trifluoromethyl)phenylmethoxy]metiiyl}-l-phenylc^^ 
25 carboxylate; 

^ra/i5-(lJS)-l-(l-{[a-hydroxymethyl-3,5-bis(trifluoromethyl)pheny 

methyl}-l-phenylcyclohex-4-yl)piperidiiie-4-methanol; 

^ra7i5-(i2S)-l-(l-{[a-hydroxymethyl-3,5-bis(trifluoromethyl)phenybneth^ 

inethyl)-l-pheiiylcyclohex-4-yl)piperidine-4-carboxylic acid; 
30 fra7is-(i?iS)-l-(l-{[a-hydro5ymethyl-3,5-bis(trifluoromethyl)^^ 

methyl}-l-phenylcydohex-4-yl)-a,a-dimethylpiperidine-4-met^ 

frans-CRS)-l-(l-{[a-hydro3^ethyl-3,5-bis(tri£lu romethyDphenylmethoxy] 

melJiyl)-l-phenylcydohex-4-yl)-N,N-dimelJiylpiperidine-4^^ 
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i2S)-inethyl (l-(l-{[a-hydroxymethyl-3,5-bis(trifluoromethyl)phenylmethoxy] 
methyl}-l-phenylcyclohex-4-ylidene)acetate; 
cis' and tran$-(RS)'methyl (l-(l-{[a-hydroxyinethyl-3,5- 
bis(trifluoromethyl)phenylmethoxy]methyl}-l-phenylcyclohex-4-yl^ 
5 c£s-(12jS)-l-[2-(l-(l-{[a-hydroxymethyl-3,5-bis(trifluoromethyl)^^ 
niethyl}-l-phenylcyclohex-4-yl)ethyllpyrrolidine; 
irans-(i2S)-l-[2-(l-(l-{[a-hydroxymethyl-3,5-bis(trifluoromethyl)p^^ 
methyl}-l-phenylcyclohex-4-yl)ethyl]pyrrolidine; 
*ra/is-(iJS)-methyla-({4r[4-(4-fluorophenyl)piperidin-l-yl]-l- 
10 phenylcyclohexyl}me1^oxy)-3,5-bis(trifluoromethyl^^ 

*mns-3,5-bis(trifluoromethyl)phenylmethyl 4-[4-(4-fluorophenyl)piperidin-l-yll-l- 
phenylcyclohexanecarbo^late; 

^ra7i5-(i?S)-l-[3,5-bis(tri£luoromethyl)phenyl] ethyl 4-[4-(4-fluorophenyl)piperidin- 

1-yl] -l-phenylcyclohexanecarbo35ylate; 
15 ^ra/is-(i2S)-2-hydroxy-243,5-bis(trmuoromethyl)phenyl]ethyl4-[^^^ 

fluorophenyl)piperidin-l-yl]-l-phenylcyclohexaiiecarboxylate; 

*ra7is-(i?S)-a-(hydroxymethyl)43,5-bis(trifluoromethyl)phenyU 

fiuorophenyl)piperidin-l-yl]-l-(phenyl)cyclohexaxiecarbo^late; 

^ra7i5-(i2iS)-inethyl a-({4- [4-(4-fluorophenyl)piperidin-l-yl] -1- 
20 phenylcyclohexyl}carbonylo7)r)-3»5-bis(trifluoromethyl)benzen^ 

cis-{4-[4-(4r-fluorophenyl)piperidin-l-yl]-l-phenylcydohe^l}m 

bis(tri£luoromethyl)be]izoate; 

fraiis-{4-[4-(4-£luorophenyl)piperidin-l-yl]-l-phenyl<yclohe:^^ 3,5- 
bis(trifluoroinethyl)beiLzoate; 
25 c£s-l-phenyl-4-(4-phenylpiperidin-l-yl)-N-{[3,5-bis(triflu^ 
methyDcyclohexanecsirboxamide; 

^rans-l-phenyl-4-(4-phenylpiperidin-l-yl)-N-{[3,5-bis(tiifluorometh^ 
methyDcyclohexanecarboxamide; 

frans-4-[4-(4-fluorophenyl)piperidin-l-yl]-N-{[3-(metho^)phenyllm 
30 pbenylcyclohexanecarboxamide; 

^ra?is-(i2iS)-4-[4K4-fluorophenyl)piperidin-l-yl]-N-{l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}-l-phenylcydohexanecarb^ 



wo 01/87866 PCT/GBOl/02136 

27 



frans-(i2)-4-[4-(4-fluorophenyl)piperidiii-l-yl]-N-{l-[3,5- 
bis(trifluoromethyl)phenyl]ethyll-l-phenylcyclohexanecarboxamide^^ 
^rans-(S)-4-[4-(4-fluoropheiiyl)piperidin-l-yl]-N-{l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl)-l-phenylcyclohexanecarboxam 
5 cw-{i2iS)-4-[4-(4-fluorophenyl)piperidiii-l-yl]-N-{l-[3,5- 
bis(trifluoromefJiyl)phenyl]ethyl)-l-phenylcyclohexanecar 
<rans-N-methyl-l-phenyl-4-(4-phenylpiperidin-l-yl)-N-{[3,5- 
bis(trifluoromethyl)phenyl]methyl}cyclohexanecarboxainid^ 
tran5-(i2iS)-4-[4-(4-fluorophenyl)piperidin-l-yl]-N-methyl^ 

10 bis(ixifluoromethyl)phenyl]ethyl}-l-phenylcycl^^ 

fran5-(JaS)-4-I4-(4-fluorophenyl)piperidin-l-yl]-l-ph^ 
bis(trifluoromethyl)phenyl]}ethyl}cyclohexanecarboxai^ 
^ra7iS"(i2iS)-4-(l,4-dioxa-8-azaspiro[4.5]decane-8-yl)-l-phenyl-N-{l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxainide; 

15 ^ra7is-(J?S)-4-(4-oxopiperidin-l-yl)-l-phenyl-N-{l-[3,5- 

bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxamide; 
^ra;is-(i2S)-4-(4-hydro3gnpiperidin-l-yl>l-phenyl-N-{l-[3,5- 
bis(tri£luoromethyl)phenyl]ethyl}cycloliexanecarboxainide; 
fmns-(2£S)-4-(but-3-enylainino>l-plienyl-N-{l-[3,5- 

20 bis(taifluoTOmethyl)phenyl]ethyl}cydohexanecarbox^ 
fmns-(RiS)-4«(4-hydro3g^-4-phenylpiperidm-l-yl)-l-pte 
bis(tri£luoromethyl)phenyllethylligrclohexanec^ 
*ra/is-CRS)-4-(l,2,3,6-tetrahydro-4-phenylpyridin-l.yl) 
bis(trifluoromethyl)phenylleth^yllcydohexanecarbox^^ 

25 frans-(J2S)-4-(l,2,3,6-tetrahydro-4-methylpyridm-l-yl)-l-^^ 
bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxainide; 
^ans-(i2iS)-4-(4-hydroxy-4-(phenylethyl)piperidin-l-yl)-l-ph^ 
bis(trifluoromethyl)phenyllethyl}cyclohexanecarboxamide; 
ira;is-(i2S)-4-[(phenylmethyl)ainino]-N-{l-[3,5-bis(tiifl 

30 l-phenylcyclohexanecarboxamide; 

ci5-(12S)-4-[(phenylmethyl)amino]-N-{l-l3,5-bis(tri£luorometh^ 
phenylcydohexanecarboxamid^' 
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^rans-(iJS)-4-IN-methyl(phenylmethyl)amino]-N-{l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}-l-phenylcyclohexanecarbox 
fran5-(2JiS)-4-methylainino-N-{l-[3,5-bis(trifluorom 
phenylcyclohexanecarboxamide; 
5 trans-(fiS)-4-ainino-N-{l-[3,5-bis(trifluoromethyl)phenyllethyU 
phenylcyclohexanecarboxamide; 
fra/is-(fiS)-4-(dimethylamino)-N-{l-[3,5-Ws(trifluorom 
phenylcyclohexanecarboxainide; 

trans-(RSy4- [4-(phenylbutyl)aimno] -N-{ 1- [3,5-bis(trifluoromethyl)pheiiyl] ethyl}- 
10 l-phenylcyclohexanecarboxamide; 

tra7is-(J2S)-4.[N-methyl-4-(phenylbutyl)aimno]-N-{143,^ 

bis(trifluoromethyl)phenyl]ethyl}-l-phenylcyclohexanecarboxaimde^ 

frans-(i2S)-4-acetylainin<)-N-{l-[3,5-bis(tiifluoromethyl^^ 

phenylcyclohexanecarboxamide; 
15 <ra7is-(RS)-4-[(l-^xo-4-phenylbutyl)amino]-N-{l-[3,5-bis(lTifluoTO 

ethyl}-l-phenylcyclohexanecarboxamide; 

cis- and ira/is-(J2S)-l,l-dimethylethyl 4-[l-({l-I3,5-bis(trifluoromethyl)phenyl] 
ethylaimno}carbonyl)-l-phenyl<yclohex-4-yl]-l-piperazinecarbo^late; 
irans-(JJS)-4-[4-{phenylmethyl)piperazm-l-yl]-N-{l-l3,5- 
20 bis(trifluorometh^yl)phenyl]ethyl}-l-phenylcyclohexanecarboxamide; 
trans-(J2S)-4-(piperazm-l-yl)-N-{l-[3i,5-bis(trifluoromethyl)^^ 
phenylcyclohexanecarboxamide; 

^rans-(22iS)-4-(4-methylpiperazin"l-yl)-N-{l-[3,5-bis(trifluoromethyl)phenyl]ethyl}- 
1-phenylcyclohexanecarboxamide; 
25 ^mn^-(iJS)-4-(4-acetylpipera2in-l-yl)-N-{l-[3,5-bis(trifluoromethyl)phenyllethy^ 
l-phenylcyclohexanecarboxamide; 

fra?i5-(JJS)-4-(aminomethyl)-N-{l-l3,5-bis(tTi£luoromethyl)pheny 
phenylcyclohexanecarboxamide; 
fraiw-CZiS)-4-(N,N-dimethylaminomethyl)-N-{l-[3,5- 
30 bis(trifluoromethyl)phenyl]eihyl}-l-phenylcyclohexanecarboxamide; 
irans.(J?S)-4-[(piperidin-l-yl)methyl]-N-{l.[3,5-bis^^ 
l-phenylcydohexanecarboxamide; 
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^raAis-(JSS)-44(moiphoUn-4-yl)methyl]-N.{l-[3,5-bis(trm 
ethyl}-l-phenylcyclohexanecarboxamide; 

tranS'(RS)-4-([N- [2-(dimethylainino)acetyl] }aininomethyl)-N-{ 1- [3,5- 
bis(trifluoromethyl)phenyl]ethyl}-l-phenylcyclohexanecarboxamide; 
5 ^m/is-(i2iS)-4-(m-l,2,3-triazol-l-yl)-N-{l-[3,5-bis(tr^ 
phenylcyclohexanecarboxamide; 

emns-N-({4-[4-(4-fluoropbenyl)piperidin-l-yl]-l-phenylc^^^ 

bis(trifluoromethyl)beiizenecarboxainide; 

*rans-N-({444-(4-fluorophenyl)piperidin-l-yl]-l-phenylcyd^ 
10 (metho2Qr)benzenemethanaiDine; 

fra7is-N-({4-I4-(4-fluorophenyl)piperidin-l-yl]-l-phenylc^^^ 

bis(trifluoromethyl)benzenemethanaimiie; 

c£5-N-({444-(4-fluorophenyl)piperidin-l-yl]-l-phenylcyclohexyl^ 

bis(trifluoromethyl)benzenemethanaimne; 
15 f ra7is-N-({4- [4-(4-fluorophenyl)piperidiii-l-yl] -l-phenylcyclohe^DmethyD-N- 

methyl-3,5-bis(trifluoromethyl)beiizenemethanaiiime; 

cis- and ^ran5-N-({4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 

phenylcyclohexyl}metiiyl)-N-{[3,5-bis(trifluoromethyl)phenyl]me 

<ra7is-(JftS)-N-({4-[4-(4-fluoTOphenyl)piperidin-l-^^^ 
20 methyl-3,5-bis(trifluoromethyl)benzenemethanaii^ 

*ra/is-(12S)-a-({4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 

phenylcyclohexyl}methylaiiiino)-3,5-bis(trifluorometh^ 

frans-(iEjS0"<x-({4-[4-(4-fluorophenyl)piperidin-l-yll-l- 

phenylcyclohexyl}metbylaiiiino)-3,5-bis(trifluorometh^ 
25 cis' and <rayis-(E)-4-(4-fluorophenylM-(4-phenyl-4-{3-I3,5- 

bis(trifluoromethyl)phenyl]prop-l-enyl}cyclohex7l)piperidine; 

ciS' and ^mn5-(JE;)-4-(4-fluoropbenyl)-l-(4-phenyl-4-{3-[3,5- 

bis(trifluorometbyl)phenyl]propyl}cyclohe3qrl)piperidine; 

CIS' and ^ra7is-(i2S)-4-(4-fluorophenyl)-l-(4-{2-hydroxy-3-[3,5- 
30 bis(trifluoromethyl)phenyl]propyl}-4-phenylcyclohexyl)piperidin^^ 

cis- and frans-(fiS)-4-(4-fluorophenyl)-l-(4-{2-oxo-3-[3,5- 

bis(trifluoromethyl)phenyllpropyl)-4-phenylcydohexyl)piperidine; 
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l-{[(14-dioxa-8-phenylspiro[4.5]decan-8-yl)methoaylinethyl)-3,5- 
bis(trifluoroinethyl)benzene; 

l-({ [4-oxo-l-phenylcyclohexyl]metho3qr}methyl)- 3,5-bis(trifluoromethyl)benzene; 

m-i-({4-I4-(4-fluorophenyl)piperidin-l-yl]-l-phenylcyclohexan 

3,5-bis(tri£luoromethyl)benzene; 

frans-l-({4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 

phenylcyclohexanemethosylmethyl)-3,5-bis(trifluorometh 

(RS)-4-methylene-l-phenyl-N-{l-[3,5-bis(trifluoromethyl)phen^^ 

cyclohexanecarboxamide; 

cis-(J2iS)-4-(hydro^maethyl)-N-{l-[3,5-bis(trifluorometl^^^ 
phenylcyclohexanecarboxamide; 

ira/is-(12iS)-4-(hydroxymethyl)-N-{l-[3,5-bis(trifluorometh^ 

phenylcyclohexanecarboxaioide; 

and phannaceutically acceptable salts thereof. 

In a further aspect of the present invention, the compotinds of formula (I) 
may be prepared in the form of a phannaceutically acceptable salt, especially an 
acid addition salt. ^ 

For use in medicine, the salts of the compounds of formula (I) will be non- 
toxic phannaceutically acceptable salts. Oiiier salts may, however, be useful in 
the preparation of the compomids according to the invention or of their non-toxic 
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts of 
the compounds of this invention include add addition salts which may, for 
example, be formed by mixing a solution of the compound according to the 
invention with a solution of a pharmaceutically acceptable acid such as 
hydrochloric acid, fumaric acid, p-toluenesxdphonic acid, maleic acid, succinic 
acid, acetic acid, citric acid, tartaric acid, carbonic acid, phosphoric acid or 
sulphuric acid. Salts of amine groups may also comprise quaternary ammonium 
salts in which the amino nitrogen atom carries a suitable organic group such as 
an alkyl, alkenyl, allQmyl or aralkyl moiety. Furthermore, where the compounds 
of the invention carry an acidic moiety, suitable pharmaceutically acceptable 
salts thereof may include metal salts such as alkali metal salts, e.g. sodium or 
potassium salts; and alkaline eaith metal salts, e,g. calcium or magnesium salts. 

The salts may be formed by conventional means, such as by reacting the 
&ee base form of the product with one or more equivalents of the appropriate 
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acid in a solvent or medium in which the salt is insoluble, or in a solvent such as 
water which is removed in vacuo or by freeze drying or by exchanging the anions 
of an existing salt for another anion on a suitable ion exchange resin. 
The present invention includes within its scope prodrugs of the 
5 compovmds of formula (I) above. In general, such prodrugs wiQ be functional 
derivatives of the compo\mds of formula (I) which are readily convertible in vivo 
into the required compoimd of formula (I). Conventional procedures for the 
selection and preparation of suitable prodrug derivatives are described, for 
example, in "Design of Prodrugs", ed. H. Bvmdgaard, Elsevier, 1985. 
10 A prodrug may be a pharmacologicaUy inactive derivative of a biologically 

active substance (the "parent drug" or "parent molecule") that requires 
transformation within the body in order to release the active drug, and that has 
improved dehvery properties over the parent drug molecule. The transformation 
in vivo may be, for example, as the resvdt of some metabolic process, such as 
15 chemical or enzymatic hydrolysis of a carboxyKc, phosphoric or sulphate ester, or 
reduction or oxidation of a susceptible fimctionaUty. 

The present invention includes within its scope solvates of the compounds 
of formula (I) and salts thereof, for example, hydrates. 

The compoimds according to the invention have one or more asymmetric 
20 centres, and may accordingly exist both as enantiomers and as diastereoisomers. 
It is to be understood that all such isomers and mixtures thereof are 
encompassed within the scope of the present invention. 

The preferred compoimds of the formula (1) and (la) will have the 
stereochemistry of the 1- and 4-positions as shown in formula (lb) 

25 




Ob) 
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It will be appreciated that the preferred definitions of the various 
substituents recited herein raay be taken alone or in combination and, unless 
otherwise stated, apply to the generic formula for compounds of the present 
5 invention as well as to the preferred classes of compound represented by formula 
(la) and formula (lb). 

The present invention further provides pharmaceutical compositions 
comprising one or more compounds of formula (I) in association with a 
pharmaceutically acceptable carrier or excipient. 

10 Preferably the compositions according to the invention are in unit dosage 

forms such as tablets, pills, capsules, powders, granules, solutions or 
suspensions, or suppositories, for oral, parenteral or rectal administration, or 
administration by inhalation or insufELation. Oral compositions such as tablets, 
pills, capsules or wafers are partictdarly preferred. 

15 A more detailed description of pharmaceutical compositions that are 

stdtahle for the formiolation of compoimds of the present invention is disclosed in 
US patent No. 6,071,927, the content of which is incorporated herein by reference 
(see in particular, coltunn 8, line 50 to cohimn 10, line 4). 

The present invention further provides a process for the preparation of a 

20 pharmaceutical comix>sition comprising a compound of formula (I), which process 
comprises bringing a compound of formula (1) into association with a 
phamoiaceutically acceptable carrier or excipient. 

The compounds of formula (I) are of value in the treatment of a wide 
variety of clinical conditions which are characterised by the presence of an excess 

25 of tachykinin, in particular substance P, activity. A comprehensive listing of 
clinical conditions, uses and methods of treatment for which the compo\mds of 
the present invention will be useful is disclosed in US patent No. 6,071,927, the 
content of which is incorporated herein by reference (see, in particular, 
column 10, hne 14 to column 22, line 18). 

30 In particular, the compounds of the present invention are useful in the 

treatment of a variety of disorders of the central nervous system. Such disorders 
include mood disorders, such as depression or more particularly depressive 
disorders, for example, single episodic or recurrent major depressive disorders 
and dysthymic disorders, or bipolar disorders, for example, bipolar I disorder, 
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bipolar II disorder and cyclothymic disorder; and anxiety disorders, such as panic 
disorder with or without agoraphobia, agoraphobia without history of panic 
disorder, specific phobias, for example, specific animal phobias, social phobias, 
obsessive-compxilsive disorder, stress disorders including post-traumatic stress 
5 disorder and acute stress disorder, and generalised anxiety disorders. 

The compotmds of the present invention are also particularly usefial in the 
treatment of nociception and pain. Diseases and conditions in which pain 
predominates, include soft tissue and peripheral damage, such as acute trauma, 
osteoarthritis, rheumatoid arthritis, mxisculo-skeletal pain, particularly after 
10 trauma, spinal pain, myofascial pain syndromes, headache, migraine, episiotomy 
pain, and bums. 

The compounds of the present invention are also particularly useful in the 
treatment of respiratory diseases, particularly those associated with excess 
mucus secretion, such as chronic obstructive airways disease, 

15 bronchopneumonia, chronic bronchitis, cystic fibrosis and asthma, adult 
respiratory distress syndrome, and bronchospasm; in the treatment of 
inflammatory diseases such as inflammatory bowel disease, psoriasis, fibrositis, 
osteoarthritis, rheumatoid aiUiritis, pruritis and sunburn; and in the treatment 
of allergic disorders such as eczema and rhinitis. 

20 The compoxmds of the present invention are also particularly useful in the 

treatment of gastrointestinal (GI) disorders, includii^ inflammatory disorders 
and diseases of the GI tract such as ulcerative coKtis, Crohn's disease and 
irritable bowel sjnidrome. 

The compounds of the present invention are also particularly useful in the 

25 treatment of emesis, including acute, delayed or anticipatory emesis, such as 
emesis induced by chemotherapy, radiation, toxins, pregnancy, vestibular 
disorders, inotion, surgery, migraine, and variations in intercranial pressure. 
Most especially, the compoimds of formula (I) are of use in the treatment of 
emesis induced by antineoplastic (cjrtotoxic) agents, including those routinely 

30 used in cancer chemotherapy; by radiation including radiation therapy such as in 
the treatment of cancer; and in the treatment of post-operative nausea and 
vomiting. 
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The excellent pharmacological profile of the compounds of the present 
invention offers the opportunity for their use in therapy at low doses thereby 
minimising the risk of unwanted side effects. 

In the treatment of the conditions associated with an excess of 
5 tachykinins, a suitable dosage level is about 0.001 to 50 mg^ per day, in 
particular about 0.01 to about 25 m^kg, such as from about 0.05 to about 10 
mg/kg per day. 

For example, in the treatment of conditions involving the 
neurotransmission of pain sensations, a suitable dosage level is about 0.001 to 25 
10 mg/kg per day, preferably about 0.005 to 10 mg/kg per day, and especially about 
0.005 to 5 mg/kg per day. The compoimds may be administered on a regimen of 
1 to 4 times per day, preferably once or twice per day. 

In the treatment of emesis, a suitable dosage level is about 0.001 to 10 
mg/kg per day, preferably about 0.005 to 5 mg/kg per day, and especially 0.01 to 
15 3 mg/kg per day. The compounds may be administered on a regimen of 1 to 4 
times per day, preferably once or twice per day. 

In the treatment of psychiatric disorders, a suitable dosage level is about 
0.001 to 10 mg/kg per day, preferably about 0.005 to 5 mg/kg per day, and 
especially 0.01 to 3 mg/kg per day. The compounds may be administered on a 
20 regimen of 1 to 4 times per day, preferably once or twice per day. 

It wiU be appreciated that the amount of a compound of formtda (I) 
required for use in any treatment wiU vary not only with the particiilar 
compounds or composition selected but also with the route of administration, the 
nature of the condition being treated, and the age and condition of the patient, 
25 and will ultimately be at the discretion ofthe attendant physician. 

According to a general process (A), compounds of formula (I), in which X is 
-C(0)N(R^3)CRi4Ri5.^ may be prepared by the reaction of a compound of 
formula (II) with a compound of formula (IE) 
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CO^H 



(II) 



(III) 



10 



in the presence of a base and a coupling reagent. 

Siaitable bases of use in the reaction include tertiary amines, for example, 
triethylamine. 

Suitable coupling reagents include any of the coupling reagents commonly 
used in peptide synthesis. A preferred coupling reagent is l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDO). Preferably the 
coupling reaction is effected in the presence of 1-hydro^benzotriazole hydrate 



The reaction is conveniently effected in a smtable organic solvent such as, 
for example, dimethylformamide. 

According to an alternative general process (B), compounds of formula (I), 
in which X is -C(0)N(R^3)CRi4Ri5.^ may be prepared by the reaction of an amine 
of formula (III) with an activated carbosyHc acid derivative of formula (IV) 




COL 



(IV) 



where L is a leaving group. 



wo 01/87866 



36 



PCT/GBOl/02136 



Suitable activated carbosylic acid derivatives represented in formula (IV) 
include acyl haKdes (e.g. acid chlorides) and acid anhydrides including mixed 
anhydrides (e.g. acid formic anhydride). These activated derivatives may be 
formed from the corresponding acid of formxxla (II) by well known procedures. 
5 For example, acid chlorides may be prepared by reaction with phosphorus 
pentachloride, thionyl chloride or oxalyl chloride and acid aiihydrides may be 
prepared by reaction with an appropriate acid anhydride (e,g. trifluoroacetic 
anhydride), an add chloride (e.g. acetyl chloride), an alkyl or aralkyl haloformate 
(e.g. ethyl or benzyl chloroformate) or methanesulphonyl chloride. 

10 A particularly preferred reagent for activatiii^ the carbosylic add group is 

bis(2-oxo-3-oxazolidinyl)pliosphinic chloride (BOP-Cl). 

Activated carboxylic add derivatives of formula (IV) may also be prepared 
in situ by reaction of the corresponding adds of formula (11), with a coupling 
reagent such as carbonyldiimidazole, dicyclohex$rlcarbodiiinide or 

15 diphenylphosphorylazide. 

The conditions under which the activated carboxylic acid derivatives of 
formula (IV) are formed and subsequently reacted with the amines of formula 
(in) will depend upon the nature of the activated derivative. However, in 
general the reaction between the compounds (III) and (TV) may be carried out in 

20 a non-aqueous medium such as, for example, dimethylformamide, 
tetrahydrofuran, acetonitrile or a halogenated hydrocarbon such as 
didiloromethane at a temperature within the range -25^C to +150°C. The 
reaction may optionally be carried out in the presence of a base such as 
triethylamine or pyridine and the base may also be used as the solvent for 

25 reaction. 

Where add dilorides are used, the reaction may be carried out using the 
Schotten-Baumann technique in the presence of a suitable base, for example, 
aqueoiis sodium hydroxide, conveniently at a temperature between O^C and 
100°C, for example!, room temperature. 
30 According to another general process (C), compounds of formxila (I), in 

which X is -CR^*R^^(Ri3)C(0)-, may be prepared by the reaction of a compound 
of formula (V) with a compound of formula (VI) or an activated derivative thereof 
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14 



.15 



•NH2 



HO^C. 




(V) 



(VI) 



10 



using the methods described in processes (A) and (B), above. 

According to another general process (D), compounds of formula (I), in 
which X is -CRi^Ri5N(Ri3)CRi6R"-, may be prepared by the reaction of a 
compomid of formula (VU) with a compound of formula (VIII) 



(wherein R^o is -CRi4Ri5NH2 and is CHO, or R^o is CHO and is 
-CR^^R^T^IH2) in the presence of a reducing agent. 

Suitable reducing agents for use in this reaction include, for example, 
sodium cyanoborohydride or sodium triacetoxyborohydride. 

The reaction is conveniently effected in a suitable solvent such as a 
halogenated hydrocarbon, for example, 1,2-dichloroethane, an alcohol, for 
example, methanol, acetic acid or a mixture thereof. 

According t another general process (E), compounds of formrda (I), in 
which X is -C(0)OCK**R^-, may be prepared by the reaction of an activated 
carbo^lic acid derivative (XV) with a compound of formula (IX) 





(vn) 



(vm) 



wo 01/87866 



38 



PCT/GBOl/02136 




(IX) 

in tiie presence of a base. 
5 Suitable bases of use in the reaction include aromatic amines such as 

pyridine or 4-(dimethylamino)pyridine (DMAP). 

The reaction is conveniently effected in a suitable aprotic solvent such as, 
for example, dimethylformamide, or a halogenated hydrocarbon, for example, 
dichloromethane, or a mixture thereof. 
10 According to another general process (F), compounds of formula (I), in 

which X is -CR^^R^^OCCO)-, may be prepared by the reaction of a compound of 
formula (X) with a compotmd of formula (XI) 




(provided that R^ia is not hydroxy) using a method described in process (E) above. 

According to another general process (G), compoxmds of formula (I), in 
which X is -CRi^RisOCRi^"-, may be prepared by reacting a compound of 
formula (X) with a compoimd of formula (XII) 
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(XII) 

(wherein Hal is a halogen atom such as chlorine, iodine or, preferably, bromine), 
5 in the presence of a base such as sodium hydride. 

The reaction is conveniently effected in a suitable aprotic solvent such as, 
for example, dimethylformamide. 

According to another general process (H), compounds of formula (I), in 
which X is -CH=:CHCR^^R^^-, may be prepared by the reaction of a compound of 
10 formula (VII) where R3o is CHO with a compound of formula (XHI) 




in the presence of Uthium hexamethyldisilazide. 
15 The reaction is conveniently effected in a suitable aprotic solvent such as 

an ether, for example, tetrahydrofuran, at a reduced temperature, for example, 
at about -78^C. 

According to another general process (J), comp imds f formula (I), in 
which X is -CR"Ri5CH=CH-, may be prepared by the reaction of a compoimd of 
20 formula (VIII) wherein R^^ is C3H0 with a compound of formula (XIV) 
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(XIV) 

using the method described in process (HX above. 
5 It will be appreciated that compounds of formula (I) may also be prepared 

from other compounds of formula (I) by a variety of interconversion processes. 

Thus, according to general process (Kl), compounds of formula (1) in 
which X is --CRi*Ri5N(Ri3)CRi6Ri'7-, may be prepared by the interconversion of a 
compound of formula (I) in which X is either -C(0)N(Ri3)CRi^Ri5- or 
10 -CRi4Ri5N(Ri3)C(0)-, by reaction with a reducing agent. 

Svdtable reducing agents for use in this reaction include sodium 
borohydride or borane.tetrahydrofuran complex. 

The reaction is conveniently effected in a solvent such as an ether, for 
example, tetrahydrofuran. 
15 According to another general process (K,2), compoimds of formula (I) in 

which X is -CRi4Ri50CH(CH3)- or -CH(CH3)OCRi4Ri5-, may be prepared by 
interconversion of a compoimd of formula (I) in which X is -CR^^R^OCCO)- or 
-G(0)OCR^ W^-, respectively, by reaction with dimethyltitanocene in toluene 
followed by reduction using, for instance, catalytic hydrogenation conditions, for 
20 example, hydrogenation in the presence of palladium hydroxide on carbon, in a 
suitable solvent such as an ester, for example, ethyl acetate. 

According to another general process (K3), compounds of formula (1) in 
which X is -CRi4RWCH(CH20H)- or -CH(CH20H)OCRi4Ri5-, may be prepared 
by interconversion of a compoimd of formula (I) in which X is -CRi^Ri^OCCO)- or 
25 -C(0)0CRi*Ri5-, respectively, by reaction with dimethyltitanocene in toluene 
followed by reduction using, for instance, a reducing agent such as 
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borane.tetrahydrofiiran complex, followed by treatment with hydrogen peroxide 
in the presence of a base such as sodium hydroxide. 

According to another general process (K.4), compounds of formula (I) in 
which X is -CRi4Ri5CRi6Ri7CRi8Ri9-, may be prepared by interconversion of a 
5 compound of formula (I) in which X is -CRi4=CRi6CRi8Ri9. or -CRi^RiscRi^^CRiS-, 
by reduction using, for instance, catalj^ic hydrogenation conditions, for example, 
hydrogenation in the presence of palladimn hydroxide on carbon, in a suitable 
solvent such as an alcohol, for example, methanol. 

According to another general process (K5), compounds of formula (I) in 

10 which R'' is -(CH2)nNR«R^ (where n is zero) may be prepared by interconversion 
of a compoxmd of formula (I) in which and R'' together represent =0, by 
reaction with an appropriate amine, R^R^NH, in the presence of sodium 
cyanoborohydride and a Lewis acid, for example, zinc chloride, in a solvent such 
as an alcohol, for example, methanol, or in the presence of sodium 

15 triacetoxyborohydride in a solvent such as a halogenated hydrocarbon, for 
example, 1,2-dichloroethane. 

Yet further interconversion reactions that may be effected using 
conventional procedures are shown in tiie following Scheme 1. The methods 
depicted in Scheme 1 are not exhaustive and illustrate just some of the possible 

20 routes to further compoimds of formula (I). 
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Scheme 1 (continued) 




R OH R 
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Scheme 1 (continued) 




5 It will be appreciated that reference to R, R' and R" in Scheme 1 refers to 

smtable substituents within the scope of the definitions of formula (I), insofar as 
said substituents are compatible with the reaction conditions described in 
Scheme 1. 

Preferably, where R^ia halogen or hydroxy, or R^^^ and both 
10 represent fluorine or together represent oxo (=0), such substituents are 

introduced at a late stage by conventional methodology. It will be appreciated, 
however, that where such substituents are compatible with the reactions 
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described above, then such groups may be present, even if not depicted in the 
above formulae. 

Further details of sxiitable procedures for the preparation of compounds of 
formula (I) will be found in the accompanying Examples. 
5 Compounds of formula (II) may be prepared by conventional methods. 

Thus for example, a compound of formula (11) wherein and together 
represent =0 may be prepared according to the following two-step procedure or 
by methods analogous thereto: 




In step (i), methyl phenyl acetate is treated with a base such as sodium 
hydride and reacted with methyl acrylate. The reaction is conveniently effected 
in a solvent such as dimethylformamide at a temperature between 0^*0 and room 

15 temperature. In step (ii), selective decarboxylation is effected using, for example, 
Uthium hydroxide. The reaction is conveniently effected in a solvent or mixture 
of solvents such as an alcohol, for example, methanol, an ether, for example, 
tetrahydrofuran, and water. The desired carboxyUc acid is obtained by acid 
hydrolysis of the ester using, for example, a mineral acid such as hydrochloric 

20 acid. 

Compounds of formula (III) are either known compoimds or may be 
prepared by conventional methods. Examples of suitable methods include, but 
are not limited to, the methods shown in Scheme 2. 
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Scheme 2 




(XV) 
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by treatment with a reducing agent such as lithium aluminium hydride. The 
reaction is conveniently effected at room temperature in a solvent such as an 
ether, for example, diethyl ether. 

Similarly, compoimds of formula (VII) in which R^o is CHO may be 
5 prepared, for example, by reduction of the corresponding carbonitrile of 
formula (XV) using a suitable reducing agent such as diisobutylaluminium 
hydride (DIBAL-H). The reaction is conveniently effected in a solvent such as a 
halogenated hydrocarbon, for example, dichloromethane, or a hydrocarbon, for 
example, hexane, or a mixture thereof. 

10 Compounds of formula (IX) are either known compounds or may be 

prepared by conventional methods, for instance, reduction of the corresponding 
carbo^lic add using, for example, lithiimi aluminium hydride at room 
temperature in a solvent such as as ether, for example, diethyl ether. 

Similarly, compoimds of formula (X) may be prepared by reduction of the 

15 corresponding carboxyHc acid or, more preferably, the corresponding aldehyde of 
formula (VII) in which R^^ is CHO. Suitable reducii^ agents include 
diisobutylaluminium hydride, Kthium aluminium hydride or, more preferably, 
sodium borohydride. The reaction is conveniently effected in a solvent such as 
an ether, for example, diethyl ether, a halogenated hydrocarbon, for example 

20 dichloromethane, or a hydrocarbon, for example, hexane, or a mixture thereof. 

Compounds of formula (XI) may be prepared from the corresponding 
carbo:rsrlic add of formula (VI) using methods analogous to those described 
herein for the synthesis of compounds of formula (IV). 

Compounds of formulae (XIII) and (XIV) may be prepared by conventional 

25 methods, in particular by the reaction of a compound of formula (XVI) or (XVII), 
respectively 




(XVI) (XVII) 
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(provided that is not hydroxy) with 2,2'-dithiobis(benzothiazole) in the 
presence of tributylphosphine to afford the ethylthiobenzothiazole which is 
subsequently oxidised using, for example, oxone. The benzothiazole step is 
5 conveniently effected in an aprotic solvent such as an ether, for example, 

tetrahydrofuran, whilst the oxidation step is conveniently effected in a solvent 
such as a halogenated hydrocarbon, for example, chloroform. 

Compounds of formulae (VI), (XID, (XV) and (XVI) are either known 
compounds or may be prepared by conventional methods, for instance, by 
10 methods analogous to those described herein. 

Compounds of formula (I) in whidi the ring A is a pyridyl nng may be 
prepared in an analogous manner to the methods described above, replacing the 
phenyl ring depicted in the above formialae as appropriate. 

It will be appreciated that the general methodology described above may 
15 be adapted, using methods that are readily apparent to one of ordinary skill in 
the art, in order to prepare farther compounds of the present invention. 

During any of the above synthetic sequences it may be necessary and/or 
desirable to protect sensitive or reactive groups on any of the molecules 
concerned. This may be achieved by means of conventional protecting groups, 
20 such as those described in Protective Groups in Organic Chemistry, ed. J.F.W. 
McOmie, Plenum Press, 1973; and T.W. Greene and RG.M. Wuts, Protective 
Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting groups 
may be removed at a convenient subsequent stage using methods known &om 
the art. 

25 The exemplified compounds of this invention were tested by the methods 

set out at pages 36 to 39 of International Patent Spedfication No. WO 93/01165. 
The compounds were found to be active with ICso at the NKi receptor of less than 
lOOnM on said test method. 

The following non-limiting Examples serve to illustrate the preparation of 

30 compounds of the present invention: 
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DESCRIPTION 1 

Dimethyl 4-Oxo-l-phenvl-L3-cvclohexanedicarboxvlate 

Sodium hydride (60% in mineral oil, 35.8 g, L49 mol) was washed with hexane to remove the 
mineral oil, suspended in dimethylformamide (400 mL) and cooled to 0 °C. Methyl phenyl 
5 acetate (42 mL, 0.3 mol) was added slowly widi stirring. Methyl acrylate (59 mL, 0.65 mol) 
was added dropwise over 2 hours at 0 °C and the mixture was stirred at room temperature 
overnight. Aqueous anunonium chloride (saturated) was added and the mixture was extracted 
with dichloromethane (2 x 700 mL). The combined organic fractions were washed with water 
(5 X 500 mL), dried (MgSO^) and the solvent was evaporated under reduced pressure. The 
10 residue was purified by flash column chromatography on silica gel, eluting with 

isohexane/Et^O (80:20) and the residue was triturated with isohexane/EtjO (50:50). The solid 
was collected and dried in vacuo to give the title compound as colorless crystals (30 g, 35%). 
*HNMR (400MHz, CDCg 5 12.11 (IH, s), 7.36-7.25 (5H, m), 3.81 (3H, s), 3.64 (3H, s), 
3.08 (IH, d, J 16.1 Hz), 2.73 (IH, d, / 16.1 Hz), 2.26-2.37 (2H, m), and 2.22-2.17 (2H, m). 

15 

DESCRIPTION 2 

4-Oxo- 1-phenvlcvclohexanecarboxvlic Acid 

Lithium hydroxide monohydrate (11.08 g, 264 mmol) was added to a suspension of dimethyl 
4-oxo-l-phenyI-l,3-cyclohexanedicarboxylate (Description 1, 25.5 g, 87.9 mmol) in methanol 

20 (250 mL), water (83 mL) and tetrahydrofuran (83 mL) and the mixture was heated under 
reflux for 3 days. The mixture was cooled and the tetrahydrofuran and methanol were 
evaporated under reduced pressure. The pH was adjusted to 1 with hydrochloric acid (5M) 
and the mixture was extracted with dichloromethane. The combined organic fractions were 
dried (MgSO^) and the solvent was evaporated under reduced pressure to give the title 

25 compound as a light yellow solid (19 g, 99%). 'H NMR (400MHz, CDCy 5 7.50-7.29 (5H, 
m), 2.29-2.73 (2H, m), 2.62-2,55 (2H, m), 2.47-2.41 (2H. m), and 2.35-2.27 (2H, m). 



DESCRIPTION 3 

(j?i?>-l-r3.5-Bis(trifluoromethyl)phenvl1-L2-ethanediol 

30 Osmium tetroxide (2.5 wt% solution in 2-methyl-2-propanol, 1 mL) was added to a mixture of 
l-ethenyl-3,5-bis(trifluoromethyl)benzene (1.85 g, 7.74 nrniol) and N-methylmorpholine-N- 
oxide (1. 13 g, 9.67 mmol) in tetrahydrofuran (35 mL) and water (15 mL) and the mixture was 
stirred at room temperature for 18 hours. Aqueous sodium bisulfite (saturated, 30 mL) was 
added and the tetrahydrofuran was evaporated under reduced pressure. The mixture was 

35 extracted with ethyl acetate (2 x 100 mL) and the combined organic fractions were dried 
(Na^SO^) and the solvent was evaporated under reduced pressure to give the title compound 
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(2.09 g, 98%). 'H NMR (400MHz, CDCI3) 6 7.86 (2H, s), 7.82 (IH, s), 4.97 (IH, dd, / 8.0, 
4.0 Hz), 3,87 (IH, dd, / 11.0, 4.0 Hz), and 3.66 (IH, dd, / 8.0, 11.0 Hz). 

DESCRIPTION 4 
5 f/?S)-l-r3.5-Bis(trifluoromethvlVa-{r2-ftrimethylsilvl)ethoxv1m 
benzenemethanol 

N-Ethyl-N,N-diisopropylamine (465 fil, 2.67 mmol) was added over 2 minutes, to a solution 
of (/?5r)-l-[3,5-bis(trifluoromethyl)phenyl]-l,2-ethanediol (Description 3, 488 mg, 1.78 mmol) 
and [2-(chloromethoxy)ethyl]trimethylsilane (315 jil, 1.78 nmiol) in dichloromethane (3 mL) 

10 and the mixture was stirred at room temperature for 4 hours, then at 50 °C for 1 hour. Hie 
mixture was cooled and dichloromethane (20 mL) and water (20 mL) were added. The layers 
were separated and the aqueous layer was extracted with dichloromethane (10 mL). The 
combined organic fractions were dried (Na^SO^) and the solvent was evaporated under 
reduced pressure. The residue was purified by flash colunm chromatography on silica gel, 

15 eluting with isohexane/EtOAc (90:10) to give the title compound (352 mg, 49%). "H NMR 
(400MHz, CDa;) 5 7.86 (2H, s), 7.79 (IH, s), 4.96 (IH. m), 4.73 (2H, s). 3.87 (IH. dd. / 
11.1. 3.0 Hz), 3.73 (IH. br s), 3.61 (3H, m). 0.93 (2H, t, / 8.5 Hz), and 0.02 (9H, s). 

DESCRIPTIONS 

20 (iRy>'a-Methvl-3.5-bisftrifluoromethvnbenzenemethanainine 

0-MethyIhydroxylamine hydrochloride (19.57 g, 234 mmol) was added to a solution of 1- 
[3,5-bis(trifluoromethyl)phenyl]ethaiione (50 g, 195 nrniol), and sodium acetate (31.9 g, 
234 mmol) in ethanol (450 niL) and water (150 mL) and the mixture was heated under reflux 
for 18 hours. The mixture was cooled, water (1000 mL) was added and the mixture was 

25 extracted with diethyl ether. The combined organic fractions were dried (MgSO^ and the 

solvent was evaporated under reduced pressure. The residue was dissolved in tetrahydrofuran 
(100 mL), cooled to 0 °C and borane-tetrahydrofiiran complex (IM in tetrahydrofuran, 
730 mL) was added. The mixture was heated under reflux for 18 hours, cooled and 
hydrochloric acid (5M, 500 mL) was added slowly. The tetrahydrofuran was evaporated under 

30 reduced pressure and the mixture was basified with aqueous sodium hydroxide (4M). The 
mixture was extracted with ether and the combined organic fractions were washed with 
aqueous sodium hydroxide (4M) and dried (MgSO^). and ethereal hydrogen chloride (400 mL, 
400 nunol) was added. The solid was collected, washing with <fiethyl ether, and dried in vacuo 
to give (RSya'methyU3,5'bis(trifluoromethyl)berizeneme^ hydrochloride as a 
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colorless solid (48.2 g, 100%). 'H NMR (400MHz. CDpD) 5 8.13 (2H, s), 8.07 (IH, s), 4.73 
(IH, q, J 6.8 Hz), 3.31 (2H, d, / 1:4 Hz), and 1.69 (3H, d, / 6.8 Hz), m/z (ES*) 258 (M+1). 
A sample was suspended in aqueous sodium hydroxide (4M) and extracted with ether. The 
combined organic fractions were washed with aqueous sodium hydroxide (4M), dried 
5 (MgSO^) and the solvent was evaporated under reduced pressure to give the title compound as 
a colorless oil. *H NMR (400MHz, CDCy 5 7.85 (2H, s), 7.76 (IH, s), 4.30 (IH, q, / 6.6 Hz), 

1.74 (2H, br s), and 1.42 (3H, d, J 6.6 Hz), m/z (ES*) 258 (M+1). 

DESCRIPTION 6 

10 ( i?5)-2-Methoxv-a"methvlbenzenemethanamine Hydrochloride 

Sodium cyanoborohydride (2.46 g, 39.1 mmol) was added to a mixture of l-(2- 
methoxyphenyl)ethanone (5.87 g, 39.1 nunol), ammonium acetate (30 g, 391 mmol) and 3A 
molecular sieves (20 g) in methanol (200 mL) and the mixture was stirred at room 
temperature for 3 days. The mixture was filtered and the solvent was evaporated under 

15 reduced pressure. The residue was dissolved in aqueous sodium hydroxide (IM) and the 

mixture was extracted with ethyl acetate. The combined organic fractions were washed with 
water, dried (MgSO^), and the solvent was evaporated under reduced pressure. The residue 
was dissolved in diethyl ether and ethereal hydrogen chloride (IM, 50 mL) was added. The 
solid was collected, washing with diethyl ether, and dried in vacuo to give the title compound 

20 as a colorless soUd (6,82 g, 93%). m/z (ESO 135 (M+I-NH3). 

DESCRIPTION? 

fi?y>~a-Ethvl-3.5~bis(trifluoromethvl)benzenemethanamine Hydrochloride 
Prepared from l-[3,5-bis(trifluoromethyl)phenyl]propanone accordmg to the method of 
25 Description 6. m/z (ES^ 272 (M+1), 255 (M+I-NH3). 

DESCRIPTIONS 

Methvl 3.5-Bisftrifluoromethvnbenzeneacetate 

Sulfuric acid (cone, 1 mL) was added to a solution of 3,5-bis(trifluoromethyl) benzeneacetic 
30 acid (50.0 g, 0.18 mol) in methanol (400 mL) and the mixture was stured at room temperature 
for 1 week. The solvent was evaporated and ethyl acetate (100 mL) and aqueous sodium 
hydrogen carbonate (saturated, 600 mL) were added. The layers were separated and the 
aqueous layer was extracted with ethyl acetate (2 x 300 mL). The combined organic fractions 
were washed with brine, dried (MgSOJ and the solvent was evaporated under reduced 
35 pressure to give the tide compound (49.0 g, 93%). NMR (400MHz. CDCy 7.80 (IH, s), 

7.75 (2H, s), 3.77 (2H. s). and 3.75 (3H, s). 
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DESCRIPTION 9 

Methyl a,a-Dimethvl-3,5-bisftrifluQromethvnbenzeneacetate 

Sodium hydride (60 % in mineral oil, 2 A g, 52.5 mmol) was added in portions to a solution of 
5 . methyl 3,5-bis(trifluoromethyl)benzeneacetate (Description 8, 5 g, 17.5 mmol) in 

dimethylformamide (100 mL) and the mixture was stirred for 10 minutes. lodomethane 
(5.45 mL, 87.5 mmol) was added and the mixture was stirred at room temperature overnight. 
Aqueous ammonium chloride (saturated) was added and the mixture was extracted with ethyl 
acetate. The combined organic fractions were washed with water, dried (MgSO^), and the 
10 solvent was evaporated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel, elutmg with isohexane/EtOAc (100:0 increasing to 90:10) to 
give the title compound as a colorless oil (5.34 g, 97%). *H NMR (400MHz, CDCy 6 7.78 
(3H, s), 3.69 (3H, s), and 1.65 (6H, s). 



15 DESCRIPTION 10 

a,a-Dimethyl-3 .5-bisf trifluoromethy Hbenzeneacetic Acid 

Lithium hydroxide monohydrate (2.13 g, 50.6 mmol) was added to a suspension of methyl 
a,a-dimethyl-3,5-bis(trifluoromethyl)benzeneacetate (Description 9, 5.3 g, 16.88 mmol) in 
methanol (60 mL), water (20 mL) and tetrahydrofuran (20 mL) and the mixture was degassed 
20 and stirred at room temperature for 3 days. The solvent was evaporated under reduced 

pressure and the residue was suspended in hydrochloric acid (IM). The mixture was extracted 
with ethyl acetate and the combined organic fractions were dried (MgSO^ and the solvent was 
evaporated under reduced pressure to give the title com|)ound as a colorless solid (5.05 g, 
100%). NMR (400MHz, CDCy 8 7.84 (2H, s), 7.80 (IH, s), and 1.68 (6H, s). 

25 

DESCRIPTION 11 

CLa-Dimethvl-3.5-bisftrifluoromethvnbenzenemethanamine Hydrochloride 
Diphenylphosphoryl azide (0.43 mL, 2 mmol) was added to asolution of a,a-dimethyl-3,5- 
bis(trifluoromethyl)benzeneacetic acid (Description 10, 0.5 g, 1.67 nmiol) and triethylamine 

30 (0.6 mL, 4.2 mmol) in toluene (20 mL) and the mixture was stirred at 90 ""C for 18 hours. The 
mixture was cooled, diluted with ethyl acetate and washed with aqueous sodium carbonate 
(saturated), dried (MgSO^) and the solvent was evaporated under reduced pressure. 
Hydrochloric acid (5M, 15 mL) was added and the mixture was heated under reflux for 18 
hours. The mixture was cooled, basified with aqueous sodium hydroxide (4M) and extracted 

35 with ethyl acetate. The combined organic fractions were washed with water, dried (MgSO^, 
and the solvent was evaporated under reduced pressure. The residue was dissolved in diethyl 
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ether and ethereal hydrogen chloride (IM) was added. The solid was collected, washing with 
• diethyl ether, and dried in vacuo to give the title compound as a colorless solid (100 mg, 
20%). iii/z(ES')272(M+l),255(M+l-NH3). 

5 DESCRIPTION 12 

f/?5)-Methvl a-Amino-3,5-bisftrifluoromethynbenzeneacetate Hydrochloride 
Palladium on carbon (5%, 220 mg) was added to a solution of methyl a-diazo-3,5- 
bis(trifluoromethyl)benzeneacetate (WO 9521819, 1.22 g, 3.91 mmol) in methanol/acetic acid 
(3:1, 33 mL) and the mixture was shaken under an atmosphere of hydrogen (40 psi) for 

10 18 hours- The mixture was fdtered through a glass fibre pad and the solvent was evaporated 
under reduced pressure. Ethyl acetate (100 mL) and aqueous sodium carbonate (10%, 
100 mL) were added and the layers were separated. The aqueous fraction was extracted with 
efliyl acetate (50 mL) and the combined organic fractions were dried (Na^SO J and the solvent 
was evaporated under reduced pressure. The residue was dissolved in ethyl acetate (30 mL) 

15 and ethereal hydrogen chloride (IM, 5 mL) was added. The solid was collected, washing with 
ethyl acetate and ether, and dried in vacuo to give the title compound (432 mg, 33%). 
m/z(ES^302(M+l). 

DESCRIPTION 13 

20 2-(CyclopropvloxyV5-ftrifluoromethoxv)phenvlmethvlMethanesulfonate 

Methanesulfonyl chloride (0.31 mL, 0.46 g, 4.0 mmol) was added dropwise to a stirred, 
cooled (-10 ''C) solution of 2-(cyclopropyloxy)-5-(trifluoromethoxy)benzenemethanol 
(WO9900368, 0.5 g, 2.0 mmol) and triethylamine (0.56 mL, 0.40 g, 4.0 mmol) m 
dichloromethane (10 mL) and the mixture was stirred at 0 °C for 30 minutes, then at room 

25 temperature for 2 hours. Water (50 mL) was added and the mixture was extracted with ethyl 
acetate (2 x 50 mL). The combined organic fractions were washed with aqueous citric acid 
(10%, 20 mL), aqueous sodium hydrogen carbonate (saturated, 50 mL) and brine (50 mL), 
dried (MgSO^) and the solvent was evaporated under reduced pressure to give the title 
compound. NMR (400MHz, CDCy 5 7.28-7.22 (3H, m), 5.20 (2H, s). 3.80-3.77 (IH, m), 

30 3.01 (3H. s). and 0.85-0.79 (4H, m). 

DESCRIPTION 14 

4-f4-Fluorophenvl^pvridine 

A mixture of 4-fluorobenzeneboronic acid (38.7 g, 276 mmol), 4-bromopyridine 
35 hydrochloride (48.9 g, 250 mmol), [l,4-butanediylbis(diphenylphosphme-KP)] 

dichloropalladium {OrganometaUics 1998. 17, 661; L52 g, 2.5 mmol), 1,2-dimethoxyethane 
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(500 iTiL) and sodium carbonate solution (2M, 440 mL) was degassed with bubbling nitrogen 
and stirred at 80 for 24 hours. The mixture was cooled and extracted with ethyl acetate. 
The combined organic fractions were dried (MgSO^ and the solvent was evaporated under 
reduced pressure to give the crude title compound as a brown solid (50.87 g) which was used 
5 without further purification. NMR (360MHz, CDCg 5 8.65 (2H, m). 7.61 (2H, m), 7.49 
(2H, dd, J 1.6, 4.6 Hz), and 7.09 (2H, m), 

DESCRIPTION 15 

4-f4-FluorophenvlV1.23.6-tetrahYdro-l-(phenylmethvl)pvridine 

10 Benzyl bromide (52.4 mL, 441 mmol) was added to a solution of 4-(4-fluorophenyl)pyridme 
(Description 14, 50.87 g, 294 mmol) in acetone (500 mL) and the mixture was heated under 
reflux for 3 days. The mixture was cooled to room temperature and the solid was collected, 
washed with acetone and diethyl ether and dried in vacuo. The solid was dissolved in 
methanol (400 mL) and water (100 mL), cooled to 0 °C and sodium borohydride (20.6 g, 

15 542 mmol) was added in portions. The mixture was sthred at room temperature for 1 hour, 
then heated to reflux for 18 hours. The mixture was cooled and the solvent was evaporated 
under reduced pressure. Dichloromethane (300 mL) and water (200 mL) were added and the 
layers were separated. The organic layer was dried (MgSO^ and the solvent was evaporated 
under reduced pressure to give the title compound as a light brown oil (61.5 g, 78%). 

20 m/z(ES0268(M+l). 

DESCRIPTION 16 

4-(4-Fluorophenyl)piperidine 

Palladium hydroxide on carbon (20%, 5 g) was added to a solution of 4-(4-fluorophenyl)- 
25 l,2,3,6-tetrahydro-l-(phenyhnethyl)pyridme (Description 15, 60 g, 225 mmol) in methanol 
(500 mL) and the mixture was shaken under an atmosphere of hydrogen (50 psi) for 48 hours. 
The mixture was filtered through a glass fibre pad, washing with methanol, and the solvent 
was evaporated under reduced pressure. The residue was dissolved in ethyl acetate and 
ethereal hydrogen chloride (IM, 300 mL) was added. The solid was collected and 
30 recrystallised from 2-propanol to give 4-(4'fluorophenyl)piperidine hydrochloride as a 

colorless solid (30.5 g, 63%). 'H NMR (400MHz, CD3OD) 5 7. 31-7. 27 (2H, m), 7.09-7,03 
(2H, m), 3.48 (2H, m), 3.30 (2H, td, /3.0, 13.1 Hz), 2.91 (IH, m), 2.05 (2H, m), and 1.87 
(2H, m). m/z (ES*) 180 (M+1). 

A sample (1 g, 4.64 mmol) was suspended in ethyl acetate and washed with saturated aqueous 
35 sodium carbonate. The organic layer was dried (MgS04) and the solvent was evaporated 

under reduced pressure to give the title compound as a colorless oil (825 mg, 99%). 'H NMR 
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(400MHz, CD3OD) 5 7.25-7.21 (2H, m), 7,02-6.97 (2H, m). 3.14 (2H, m), 2.78-2.64 (3H, m), 
1.80 (2H, m), and 1.63 (2H, m). m/z (ESO 180 (M+1). 

DESCRIPTION 17 

5 Benzenebutanal 

l,l,l~Tris(acetyloxy)-l,l-dihydro-l,2-benziodoxol-3(l//)-one (1.7 g, 4.0 mmol) was added to 
a solution of benzenebutanol (0.5 g, 3.3 mmol) in dichloromethane (10 mL) and the mixture 
was stirred at room temperature for 2 hours. The mixture was filtered through a plug of silica 
gel, washing with dichloromethane, and the solvent was evaporated under reduced pressure to 
10 give the title compound as a colorless oil (466 mg, 95%). NMR (400MHz, CDCy S 9.76 
(IH, m), 7.31-27 (2H, m), 7.22-7.16 (3H, m), 2.66 (2H, t, / 73 Hz), 2.45 (2H, t, J 7.3 Hz), 
1.97(2H.quin,J7.3Hz). 

DESCWPTION18 

15 Methvl 4-0x0- 1-phenvlcvclohexanecarboxvlate 

Acetyl chloride (0.46 mL, 0.50 g, 6.4 mmol) was added to a solution of 4-oxo-l- 
phenylcyclohexanecarboxylic acid (Description 2, 0.94 g, 4.3 mmol) in methanol (5 mL) and 
the mixture was heated under reflux for 20 hours. The mixture was cooled, poured into 
aqueous sodium hydrogen carbonate (saturated, 100 mL) and extracted with ethyl acetate (2 x 

20 50 mL). The combined organic fractions were dried (NajSO^ and the solvent was evaporated 
under reduced pressure. The residue was dissolved in tetrahydrofiiran (2 mL), acetic acid 
(6 mL) and water (2 mL) were added and the mixture was stirred at 45 for 2 hours. The 
mixture was cooled, the solvent was evaporated under reduced pressure and aqueous sodiiun 
hydrogen carbonate (saturated, 100 mL) was added. The mixture was extracted with ethyl 

25 acetate (2 x 50 mL), the combined organic fractions were dried (Na2SO J and the solvent was 
evaporated under reduced pressure to give the title compound (0.98 g, 98%). 'H NMR 
(250MH2, C3DCy 8 7.45-7.26 (5H, m), 3.72 (3H, s), 2.77 (2H, m), 2.61-2.38 (4H, m), and 
2.25 (2H,m). 

30 DESCRIPTIONS 

Ct.y"Methvl4-r4-f4-Fluorophenvl>piperidin-l-vn-l-phenvlcvclohexanecarboxvlate- 
Cfa-4-r4-f4-Fluorophenvnpiperidin-l-vll-l-phenvlcvclohexanecarboxylic Acid and 
rrawj-Methyl 4-f4-f 4-FluorQphenvl)Dioeridin- 1-vll-l-phenylcyclohexanecarboxvlate 
A solution of sodium cyanoborohydride (0.93 g, 14.9 mmol) and zinc chloride (1.01 g, 
35 7.4S mmol) in methanol (30 mL) was added to a solution of methyl 4-oxo-l- 
phenylcycloh^anecaiboxylate (Description 18, 3.45 g, 14.9 mmol) and 4-(4- 
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fluorophenyOpiperidine (Description 16, 3.2 g, 17.9 mmol) in methanol (50 mL) and the 
mixture was stirred at room temperature for 24 hours. The mixture was poured into water and 
extracted with ethyl acetate and the combined organic fractions were dried (MgSO^), and the 
solvent was evaporated under reduced pressure. The residue was recrystallised from ethanol to 
5 give cis-methyl 4'[4'(4-fluorophenyl)piperidin-l-yl]-l'phenylcyclo^^ (0,9 g, 

15%) as a colorless solid. NMR (400MHz, CD3OD) 5 7.38-7,36 (2H, m), 7.33-7.29 (2H, 
m), 7.26-7.20 (3H, m), 7.02-6.98 (2H, m), 3.66 (3H, s), 3.10 (2H, m), 2.71 (2H, m), 2.56-2,52 
(IH, m), 2.43-2.32 (3H, m), 2.05 (2H, m), L84 (2H, m), 1.78-1.62 (4H, m), and L54-1.48 
(2H, m). m/z (ES") 396 (M+1). 

10 The mother liquors from the recrystallisation were collected and the solvent was evaporated 
under reduced pressure. Methanol (20 mL) and hydrochloric acid (6M, 200 mL) were added 
and the mixture was heated under reflux for 3 days. The mixture was cooled and the solvent 
was evaporated under reduced pressure. The residue was dissolved in methanol (100 mL) and 
acetyl chloride (0.77 mL, 10.8 mmol) was added slowly. The mixture was heated under reflux 

15 for 6 hours, cooled and the solvent was evaporated under reduced pressure. Ethyl acetate and 
aqueous sodium carbonate (saturated) were added and the layers were separated. The solid 
which formed in the organic layer was collected and dried in vacuo to give cis-methyl 4-[4-(4- 
fluorophenyl)piperidin-l-yl]-l'phenylcyclohexanecarboxylic acid as a colorless solid (1.2 g, 
21%). m/z(ES*) 382 (M+1). 

20 The mother liquors from the recrystallisation were dried (MgSO J and the solvent was 

evaporated under reduced pressure to give trans-me//zyZ 4-l4-(4-fluorophenyl)piperidin''l'ylJ' 
I'phenylcyclohexanecarboxylate as a colorless solid, (1.6 g, 27%). 

NMR (400MHz, CD3OD) 5 7.51-7.48 (2H, m), 7.38-7.34 (2H, m), 7.24-7.17 (3H, m), 
6.98-6.94 (2H, m), 3.56 (3H, s), 3.00 (2H, m), 2.79 (2H, m), 2.48-2.41 (2H, m), 2.24-2.17 

25 (2H, m), 1.96-1.86 (4H, m), 1.75 (2H, m), 1.7.0-1.63 (2H, m), and 1.43-1.37 (2H, m). m/z 
(ES") 396 (M+1). 



DESCRIPTION 20 

rrfl/i5-4-r4-(4-Fluorophenvnpiperidin-l-vll-l-phenvlcvclohexanecarboxvlic Acid 

30 Hvdrochloride 

Hydrochloric acid (6M, 100 mL) was added to a suspension of rron^-methyl 4-[4-(4- 
fluorophenyl)piperidin-l-yl]-l-phenylcyclohexanecarboxylate (Description 19, 1.6 g, 
4.05 mmol) m methanol (10 mL) and the mixture was heated under reflux for 48 hours. The 
mixture was cooled and the solvent was evaporated under reduced pressure to give the title 

35 compound as a colorless solid (1.5 g, 89%). m/z (ES*) 382 (M+1). 
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DESCMPnON21 

rrfln5>4-r4--f4-Fluorophenvnpiperidin'l-vl1-l-phenylcvclohexanemethanol 
Diisobutylaluminium hydride (IM in hexanes, 1.95 mL, 1.95 mmol) was added slowly to a 
cooled (-78 ""C) solution of tram-mQthy\ 4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 
5 phenylcyclohexanecarboxylate (Description 19, 235 mg, 0.59 mmol) in dichloromethane 
(10 mL) and hexane (10 mL). The mixture was allowed to warm to room temperature and 
stirred for 18 hours. The mixture was poured into aqueous ammonium chloride (saturated) and 
extracted with dichloromethane. The combined organic fractions were dried (MgS04) and the 
solvent was evaporated under reduced pressure to give the title compound as a pale yellow 

10 foam (230 mg, 100%). m/z (ES"**) 368 (m+1). 

DESCRIPTION 22 

fl?y>-a-Methvl-8-phenvl-1.4-dioxaspirof4.51decane-8~methanol 

A solution of 8-phenyH,4-dioxaspiro[4.5]decane-8-carboxaldehyde {JMedLChenu 1975, 78, 
15 593-599; 4 g, 16.2 mmol) in tetrahydrofuran (100 mL) was added dropwise to a solution of 
methyl magnesium bromide (3.0M in ether, 8.1 mL, 24.3 mmol) in tetrahydrofuran (50 mL) at 
0 *'C, The mixture was allowed to warm to room temperature over 4 hours, then aqueous 
ammonium chloride (saturated, 75 mL), water (75 mL) and ethyl acetate (100 mL) were 
added. The layers were separated and the organic fraction was dried (MgSO^) and the solvent 
20 was evaporated under reduced pressure to give the title compound as a colorless solid (4.03 g, 
96%). 'H NMR (360MHz, ODCy 5 0.96 (3H, d, J 6.5 Hz), 1.12 (IH, br s), 1.40-1.66 (4H, m), 
L76-1.86 (2H, m), 2.24-2.28 (IH, m). 2.46-2.51 (IH, m), 3.61-3.64 (IH, m), 3.85-3.96 (4H. 
m), and 7.21-7.38 (5H, m). 

25 DESCRIPTION 23 

f/gy>-a>Ethenvl-8-phenvl-L4-dioxasDiror4.51decane- 8-methanol 

Prepared from 8-phenyl-l,4-dioxaspiro[4.5]decane-8-carboxaldehyde iJ.Med.Chem. 1975, 18, 
593-599) and vinylmagnesium bromide according to the method of Description 22. *H NMR 
(400MHz, CDCI3) 5 1.31 (IH, br s), 1.42-1.69 (4H, m), 1.76-1.89 (2H, m), 2.23-2.28 (IH, m). 
30 2.45-2.51 (IH. m), 3.85-3.96 (5H, m), 5.09-5,14 (2H, m). 5.55-5.63 (IH. m), and 7.21-7.39 
(5H, m). 
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DESCMPTION24 

rrfl;z^-4-f4-Oxopiperidin-l-vlVl-phenvlcyclohexanec arboxvlic AcidHvckochlorid^^ 
Sodium acetoxyborohydride (7,0 g, 32.9 nunol) was added to a degassed solution of 4-oxo-l- 
phenylcyclohexanecarboxylic acid (Description 2, 5»98 g, 27.4 mmol) and l,4-dioxa-8- 
5 azaspiro[4.5]decane (4.32 g, 30.2 nunol) in dichloroethane (125 mL) and the mixture was 
stirred at room temperature for 20 hours. The solvent was evaporated under reduced pressure, 
methanol (120 mL) was added and the mixture was stirred at room temperature for 1 hour. 
The mixture was filtered and cooled to 0 ^'C. Acetyl chloride (10 mL) was added slowly and 
the mixture was heated under reflux for 20 hours. The mixture was cooled, fdtered and the 

10 solvent was evaporated under reduced pressure. Aqueous sodium carbonate (saturated, 
200 mL) was added and the mixture was extracted with ethyl acetate (2 x 200 mL). The 
combined organic fractions were dried (Na^SOJ and the solvent was evaporated under 
reduced pressure. Hydrochloric acid (5M, 300 mL) was added and the mixture was heated 
under reflux for 20 hours. The niixture was cooled and the solvent was evaporated under 

15 reduced pressure to give the title compound (3.36 g, 36%). m/z (ES*) 302 (M+1). 

DESCRIPTION 25 

7>an^-4-r4-fPhenvlmethvnpiperazin~l-vll-l>phenvlcvclohexanecarboxvIic Acid 
HvdrQchloride 

20 Prepared from 4-oxo-l-phenylcyclohexanecarboxylic acid (Description 2) and 1- 

(phenyhnethyl) piperazine according to the mediod of Description 24. m/z (ES*) 379 (M+1). 

DESCRIPTION 26 

CtV(/?.S:)-4>Hvdroxv>l>phenvl-N-n-r3.5-bisrtrifluoromethvnphenvllethvU 

25 cvclohexanecarboxamide 

Sodium borohydride (0.3 1 g, 8.3 mmol) in ethanol (10 mL) was added dropwise over 
10 minutes to a stirred, cooled (0 ^C) solution of (7?S)-4-oxo-l-phenyl-N-{ l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxamide (Example 18, 1.90 g, 4.1 mmol) in 
ethanol (60 mL). The mixtuie was stirred at 0 °C for 30 minutes, then hydrochloric acid (2M, 

30 20 mL) was added. The mixture was stirred at room temperature for 10 minutes, then the pH 
was adjusted to 7.0 with aqueous potassium carbonate (saturated) and the ethanol was 
evaporated under reduced pressure. Water (50 mL) was added and the mixture was extracted 
with ethyl acetate (3 x 50 mL). The combined organic fractions were washed with aqueous 
sodium hydrogen carbonate (saturated, 2 x 50 mL) and brine (50 mL). dried (MgSOJ and the 

35 solvent was evaporated under reduced pressure. The residue was crystallized from EtOH/HjO 
(50:50, 30 mL) and the solid was collected and dried in vacuo at 40 to give the tide 
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compound (1.37 g, 72%)/H NMR (400MHz, CD3OD) 5 7.76 (IH, s), 7.69 (2H, s), 7.32-7.17 
(5H, m). 5.16 (IH, q, 7 7.1 Hz), 3.60 (IH, m), 2.62 (2^ m), L97-1.47 (6H, m). and 1.43 (3H, 
d,J7.1Hz). 

5 DESCRIPTION 27 

CiVfjggV4-Methanesulfonvloxv-N-{l-r3.5"bis(trifluoromethvnphe^^ 
phenvlcvclohexanecarboxamide 

Methanesulfonyl chloride (0.9 mL, 11.6 mmol) was added to a stirred, cooled (0 ^^C) solution 
of cw-(/?5)-4-hydroxy-l-phenyl-N-{ l-[3,5-bis(trifluoromethyl)phenyl]ethyl} 

10 cyclohexanecarboxamide (Description 26, 1.33 g, 2.9 mmol) and pyridine (0.94 mL, 

1 1.6 mmol) in dichloromethane (100 niL) and the mixture was stirred at room temperature for 
24 hours. Hie mixture was washed with aqueous citric acid (10%) and aqueous sodium 
hydroxide (IM), dried (MgSO^, filtered and the solvent was evaporated under reduced 
pressure to give the title compound as a colorless foam (1.44 g, 95%).'H NMR (400MHz, 

15 CDCI3) 5 7.72 (IH, s). 7.44 (2H, s), 7.42-7.38 (2H, m), 7.35-7.31 (3H, m), 5.41 (IH. d, 

/6.9 Hz), 5.07 (IH, m), 4.78 (IH, m), 3.03 (3H, s). 2.60-2.40 (2H, m), 2.14-1.87 (6H, m), and 
1.35 (3H, d, 7 7.0 Hz). 



DESCRIPTION 28 
20 rran5-f/;5)-4-Azido-N-fl-r3.5-bisftrifluoromethvnphenvllet^^^ 
phenvlcvclohexanecarboxamide 

Sodium azide (621 mg, 9.55 nunol) was added to a solution of cw-(/?5)-4- 
methanesulfonyloxy-N-{l-[3,5-bis(trifluoromethyl)phenyl]ethyl}-l- 
phenylcyclohexanecarboxamide (Description 27, 1.0 g, 1.91 mmol) in dimethylformamide 

25 (IS mL) and tiie mixture was then stirred at 90 for 24 hours. The mixture was cooled, 
poured into aqueous ammonium chloride (saturated) and extracted with ethyl acetate. The 
combined organic fractions were washed with aqueous antmionium chloride (saturated) and 
water, dried (MgSO^), filtered and the solvent was evaporated under reduced pressure to give 
die tide compound as a yeUow solid (920 mg, 100%). 'H NMR (400MHz, CDQ,) 6 7.72 (IH, 

30 s), 7.45-7.31 (7H, m), 5.34 (IH, d. / 7.0 Hz), 5.03 (la m), 3.63 (IH, m), 2,41-2.37 (IH, m). 
2.23-2.12 (3H, m), 1.99-1.93 (2H, m), 1.67-1.47 (2H, m). and L30 (3H, d, J 7.0 Hz). 
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DESCRIPTION 29 

rm/i5-f/?5)-4-Cvano-N-(l43.5-bis(trifluofomethvnphenyl1ethvU>l> 
phenvlcvclohexanecarboxamide ^ 

Tetrabutylammonium cyanide (153 mg, 0.57 mmol) was dried azeotropically by evaporating 
5 toluene under reduced pressure, then a solution of cw-(/?5)-4-methanesulfonyloxy-N-{ l-[3,5- 
bis(trifluoromethyl) phenyl]ethyl}-l-phenylcycIohexanecarboxaniide (Description 27, 
100 mg, 0, 19 mmol) in toluene (10 mL) was added and the mixture was stirred at 70 °C for 
9 hours. Further tetrabutylammonium cyanide (153 mg, 0.57 mmol) was added and the 
mixture was stirred at 70 °C for 24 hours. The mixture was poured into water (50 mL) and 
10 extracted with ethyl acetate (2 x-50 mL). The combined organic fractions were washed with 
water (50 mL) and brine (50 mL), dried (MgSO,) and the solvent was evaporated under 
reduced pressure. The residue was purified by flash column chromatography on silica gel, 
eluting with isohexane/EtOAc (80:20), to give the title compound (50 mg, 56%). NMR 
(360MHz, CD3OD) 5 7.76 (IH, s), 7.66 (2H, s), 7.36-7.22 (5H, m), 5. 12 (IH, q, J 7.0 Hz), 
15 3.00-2.96 (IH. m), 2,48-2.39 (2H, m), 2.29-2.21 (IH, m), 2.04-1.79 (5H, m), and 1.41 (3H, d, 
/7.0 Hz). 



DESCRIPTION 30 

Cfj- and rraw5-4-r4-f4-Ruorophenvl)piperidin-l-vl1-l-phenylcvclohexanecarbonitrile 
20 Prepared as a mixture of cis- and fro/w-isomers from 4-oxo-l-phenylcyclohexanecarbonitrile 
and 4-(4-fluorophenyl)piperidine (Description 16) according to the method of Example 55. 
m/z(ES*)363(M+l). 



DESCaEUPTION31 

25 rrflfig-4-r4-(4-Fluorophenvnpiperidin-l-vI]-l-phenvlcvclohexanecarbonitrile 

Prepared from the mixture of isomers of Description 30 by flash colimrn chromatography on 
siUca gel, eluting with CH,CVMeOHmH3(Aq.) (98:2:0.2). m/z (ES^ 363 (M+1). 

DESCRIPTION 32 

30 rrflw^-4-r4-f4-HuorophenvDpiperidin-l-vll-l-phenvlcvclohexanemethanamme 

Lithium aluminium hydride (IM in ether, 0.69 mL, 0.69 nmnol) was added to a solution of 
rra«5-444-(4-fluorophenyI)pipOTdin-l-ylI-l-phenylcyciohexanecarbonitriIe (Description 31, 
250 mg, 0.69 mmol) in ether (10 mL) and the mixture was stirred at room temperature for 
1 hour. Water (0.5 mL), aqueous sodium hydroxide (IM. 1 mL) and water (1.5 mL) were 

35 added and the mixture was stirred at room temperature for 10 mmutes. The mixture was 
filtered, washing with eth^, and the layers were separated. The organic layer was washed 
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with brine (10 mL)» dried (MgSO^) and the solvent was evaporated under reduced pressure to 
give the title compound (243 mg, 96%), m/z (ES*) 367 (M+1). 

DESCRIPTION 33 

5 2-( f (2-r3,5-B isf trifluoromethvnphenvnethvl 1 thio^benzothiazole 

Tributylphosphine (3.46 mL, 2.81 g, 13.9 mmol) was added over 30 minutes to a mixture of 
3,5-bis(trifluoromethyl)benzeneethanol (3.26 g, 12.6 mmol) and 2,2 -dithiobis(benzothiazole) 
(4.20 g, 12.6 mmol) in tetrahydrofiiran (120 mL) and the mixture was stirred at room 
temperature for 2 hours. The solvent was evaporated under reduced pressure and water 
10 (150 mL) was added. The nuxture was extracted with ether (2 x 150 mL) and the conibined 
organic fractions were dried (Na^SO^) and the solvent was evaporated under reduced pressure. 
The residue was purified by flash column chromatography on silica gel, eluting with 
isohexane/EtOAc (90: 10) to give the title compound (3.87 g, 75%). m/z (ES*) 408 (M+1). 

15 DESCRIPTION 34 

2-f((2-r3.5-Bis(trifluoromethvnphenvl1ethvUsulfonvnbenzothia2ole 
Oxone (8.58 g, 14.0 mmol) was added to a mixture of 2-({(2-[3,5- 

bis(trifluoromethyl)phenyl] ethyl }thio)benzothiazole (Description 33, 2.47 g, 6.1 mmol) and 
wet alumina (7 g) in chloroform (100 mL) and the mixture was heated under reflux for 1 hour. 
20 The mixture was cooled, fdtered and the solvent was evaporated under reduced pressure to 
give the title compound (2.62 g, 99%). m/z (ES*) 440 (M+1). 

DESCRIPTION 35 

f£)'8-Phenvl-8-l3-r3,5-bis(trifluoromethvDphenvnprop-l-envll>L4-dioxaspiror4.51decane 
25 Lithium hexamethyldisilazide (IM m tetrahydrofiiran, 7.0 mL, 7.0 mmol) was added over 
10 minutes to a cooled (-78 ""C) solution of 8-phenyl-l,4-dioxaspiro[4.5]decane-8- 
carboxaldehyde (JMedChem. 1975, 18, 593-599, 1.68 g, 6.8 mmol) and 2-({(2-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}sulfonyl)benzothiazole (Description 34, 2.99 g, 6.8 mmol) in 
tetrahydrofiiran (15 mL) and the mixture was stirred at -78 ""C for 1 hour, then allowed to 
30 warm to room temperature. Aqueous ammonium chloride (saturated, 10 mL) was added and 
the mixture was stirred at room temperature for 30 minutes. Water (5 mL) was added and the 
mixture was extracted widi ethyl acetate (3 x 30 mL). The combined organic fractions were 
washed with brine (50 mL), dried (MgSO^) and the solvent was evaporated under reduced 
pressure. The residue was purified by flash colunm chromatography on silica gel, eluting with 
35 isohexane/EtOAc (90: 10) to give the title compound as a pale yellow oil (2.43 g, 92%). 
'H NMR (400MHz, CDCy 5 7.70 (IH, s), 7.56 (2a s). 7.36-7.18 (5H. m), 5.65 (IH, d, / 
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15.3 HzX 5.41 (IH, dt, J, 15.3, J, 7.0 Hz), 3.94 (4H. m), 3.45 (2H, d, / 7.0 Hz), 2.22 (2H, m), 
1.99 (2H, m), and 1.75-1.61 (4H, m). 

DESCRIPTION 36 

5 rrfln5-(/?g)-4-Methvl-3-piperidinol Hydrochloride 

A slurry of palladium on carbon (10%, 600 mg) in ethanoi (10 mL) was added to a solution of 
rra/w-(/?5)~4-methyl-l-(phenylmethyl)-3-piperidinol {Tetrahedron 1970, 26, 5519-5527, 6 g, 
29.2 mmol) and hydrochloric acid (2M, 10 mL) in edianol (100 mL) and the mixture was 
shaken under hydrogen (50 psi) for 42 hours. The mixture was filtered through Celite™ and 
10 the solvent was evaporated under reduced pressure. Toluene (50 mL) was added and 

evaporated under reduced pressure to give the title compound as a colorless solid (4.4 g, 
99%). m/z (ESO 115 (M+1). 



DESCRIPTION 37 

15 rmn5-f/?.S)-Ll-Dimethvlethvl 3-Hvdroxv-4-methvlpiperidinecarboxvlate 

Di-tert-butyl dicarbonate (4,32 g, 20 mmol) was added to a solution of ^ran5-(/?S)-4-methyl-3- 
piperidinol hydrochloride (Description 36, 2.93 g, 19.4 mmol) and triethylamine (4.1 mL, 
29 nrniol) in dichloromethane (150 mL) and the mixture was stirred at room temperature for 
16 hours. N,N-Dimethylethylenediamine (506 pL) was added and the mixture was stirred at 

20 room temperature for 16 hours. The mixture was washed with aqueous citric acid (10%, 

100 mL), dried (MgSO^), and the solvent was evaporated under reduced pressure to give the 
tide compound as a colorless oil (4.0 g, 96%). m/z (ES*) 159 (M+1). 

DESCRIPTION 38 

25 (RS\- 1 . 1-Dimethvlethvl 4-Methvl-3-oxopiperidinecarboxvlate 

l,l,l-'Tris(acetyloxy)-l,l-dihydro-l,2-benziodoxol-3(l//)-one (4.17 g, 0.13 mmol) was added 
to a solution of tranj-(/?5)-l,l-dimethylethyl 3-hydroxy-4-metiiylpiperidmecarboxylate 
(Description 37, 2 g, 9.3 mmol) in dichloromethane (60 mL) and the mixture was stirred at 
room temperature for 60 minutes. Aqueous sodium bisulfite (10%, 50 mL) was added ) and 

30 the mixture was stirred at room temperature for 5 minutes. Saturated aqueous sodium 

hydrogen carbonate (50 mL) was added and the layers were separated. The organic fraction 
was dried (MgSO^ and the solvent was evaporated under reduced pressure to give the title 
compound (1.96 g, 99%). m/z (ESO 157 (M+1). 
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DESCRIPTION 39 

f/?y)-3.3-DifluorO"4-methvlpiperidine Hydrochloride 

Diethylaminosulphur trifluoride (1.18 mL, 8.97 mmol) was added to a stirred, cooled (0 °C) 
solution of (/?5)-l,l-dimethylethyl 4-methyl-3-oxopiperidinecarboxylate (Description 38, 
5 500 mg, 2.24 mmol) in dichloromethane and the mixture was stirred at room temperature for 
16 hours. Ice (5 g) and water (5 mL) were added and the mixture was stirred at room 
temperature for 20 minutes. The layers were separated and the aqueous layer was extracted 
with dichloromethane (2 x 50 mL). The combined organic fractions were washed with brine 
(50 mL), dried (MgSO J and the solvent was evaporated under reduced pressure. The residue 
10 was suspended in diethyl ether (50 mL) and treated with methanolic hydrogen chloride (IM, 
3 mL). The mixture was stirred at room temperature for 30 minutes, then the solvent was 
evaporated under reduced pressure to give the title compound as a solid (303 mg, 78%), 
m/z(ES*)136(M+l). 

15 DESCRIPTION 40 

I'f U-Dhnethvlethvn 4-Ethvl 4-(2"PropenvlVL4-piperidinedicarboxvlate 
A solution of l-(l,l-dimethylethyl) 4-ethyl 1,4-piperidinedicarboxylate (25.0 g, 97 mmol) in 
tetrahydrofuran (100 mL) was added slowly to a stirred, cooled (-78 ""C) solution of potassium 
hexamediyldisilazide (29.0 g, 145 mmol) in tetrahydrofuran (150 mL), maintaining the 

20 internal temperature below -65 °C. The mixture was stirred at -78 °C for 30 minutes, then 

3-bromopropene (12.6 mL, 145 mmol) was added dropwise over 10 minutes. The mixture was 
stirred at -78 ^'C for 1 hour, then saturated aqueous ammonium chloride (400 mL) and water 
(100 mL) were added and the mixture was wanned to room temperature. The mixture was 
extracted with ethyl acetate (3 x 400 mL) and the combined organic fractions were washed 

25 with aqueous citric acid (10%, 2 x 250 mL), saturated aqueous sodium hydrogen carbonate 
(400 mL) and hrine (200 mL), dried (MgSO^) and the solvent was evaporated under reduced 
pressure to give the tide compound (29.3 g, 100%). 'H NMR (400MHz, CDCI3) 6 5.75-5.60 
(IH, m), 5.10-5.00 (2H, m), 4,16 (2H, q, J 7 Hz), 3.92-3.78 (2H, m), 2.90 (2H, br t, / 14 Hz), 
2.26 (2H, d, J7 Hz). 2.08 (2H, br d, / 14 Hz), 1.45 (9H, s), 1.45-1.30 (2H, m), and 1,26 (3H, 

30 t,y7Hz). 

DESCRIPTION 41 

Ll-Dimethvlethvl l-Oxo-2-oxa-8-azaspiror4.51decane-8-carboxylate 
1-(1,1-Dimethylethyl) 4-ethyl 4-(2-propenyl)-l,4-piperidinedicarboxylate (Description 40, 
35 20.0 g, 67.2 mmol) was dissolved in methanol (300 mL) and dichloromethane (300 mL) and 
cooled to -78 Oxygen was bubbled through the solution for 10 minutes, then ozone for 
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75 minutes, to give a persistant blue coloration. Oxygen was bubbled through the solution for 
10 minutes, then nitrogen for 10 minutes. Sodium borohydride (5.1 g, 135 mmol) was added 
and the mixture was stirred at -78 °C for 1 hour. Further sodium borohydride (5.1 g, 
135 mmol) was added and the mixture was stirred at room temperature for 16 hours. Acetone 
5 (75 mL) was added and the mixture was stirred at room temperature for 10 minutes. Water 
(50 mL) was added and the organic solvent was evaporated under reduced pressure. Saturated 
aqueous anmionium chloride (500 mL) was added and the mixture was extracted with ethyl 
acetate (2 x 500 mL). The combined organic fractions were washed with aqueous citric acid 
(10%, 500 mL), saturated aqueous sodium hydrogen carbonate (500 mL) and brine (200 mL), 
10 dried (Na^SO ^ and the solvent was evaporated under reduced pressure to give the title 

compound (15.0 g. 88%). 'H NMR (400MH2, CDCI3) 5 4.31 (2H, t, / 7 Hz), 3.97-3.87 (2H, 
m), 3. 17-3.07 (2H, m), 2.20 (2H. t, / 7 Hz), L92-L82 (2H, m), L60-L45 (2H, m), and 1.45 
(9H, s). 

15 DESCRIPTION 42 

1.1-Dimethvlethvl 4-(2-Hvdroxyethyn-4-fhvdroxvmethylVl-piperidinecarboxvlate 
Diisobutylaluminium hydride (l.OM in dichloromethane, 3.60 mL, 3.60 mmol) was added 
over 10 minutes to a stirred, cooled (-78 ''C) solution of 1,1-dimethylethyl l-oxo-2-oxa-8- 
azaspiro[4.5]decane-8-carboxylate (Description 41, 400 mg, 1.57 mmol) in dichloromethane 

20 (4 mL) and the mixture stirred at -78 for 3 hours, then at 0 ''C for 2 hours. Water (1.6 mL) 
was added very slowly at 0 °C and the mixture was warmed to room teiiq)erature and stirred 
overnight. The mixture was filtered through Hyflo™, washing with dichloromethane, and the 
solvent was evaporated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel, eluting with ethyl acetate, to give the titie compound (255 mg, 

25 63%). m/z (ESO 260 (M+1). 

DESCRIPTION 43 

Ll-Dimethvlethvl 2-Oxa-8'-azaspirQr4.51decane-8-cait>oxyIate 

Diethyl azodicarboxylate (183 jxl, 1.16 mmol) m tetrahydrofuran (0.5 mL) was added 

30 dropwise to a stirred, cooled (0 °C) solution of 1,1-dunetiiylethyl 4-(2-hydroxyethyl)-4- 
(hydroxymethyl)-l-piperidinecarboxylate (Description 42, 250 mg, 0.96 mmol) and 
triphenylphosphine (303 mg, 1.16 mmol) in tetrahydrofuran (10 mL) and the mixture was 
stirred at 0 '^C for 90 minutes then at room temperature overnight. The mixture was cooled to 
0 °C and further triphenylphosphine (126 mg, 0.48 mmol) and diethyl azodicarboxylate 

35 (76 0.48 mmol) were added. The mixture was stirred at room temperature for 2.5 hours, 
then the solvent was evaporated under reduced pressure and the residue was purified by flash 



wo 01/87866 



65 



PCT/GBOl/02136 



column chromatography on silica gel, eluting with isohexane/EtOAc (80:20), to give the title 
compound as a colorless oil (150 mg, 65%). m/z (ES^ 186 (M+I-C,Hj). 

DESCRIPTION 44 

5 2-Oxa-8"azaspiror4.51decane 

Methanolic hydrogen chloride (3M, 3 mL) was added to a stirred, cooled (0 °C) solution of 
1,1-dimethylethyl 2-oxa-8-azaspiro[4.5]decane-8-carboxylate (Description 43, 150 mg, 
0.62 mmol) in methanol and the mixture was stirred at room temperature for 24 hours. The 
solvent was evaporated under reduced pressure and the residue was dissolved in methanol and 
10 passed through Amberlyst 26 ion exchange resin, eluting with methanol. The solvent was 
evaporated under reduced pressure and the residue was dissolved in dichloromethane, dried 
(NajSO^) and the solvent was evaporated under reduced pressure to give the title compound 
(77 mg, 88%). m/z (ES") 142 (M+1). 

15 EXAMPLE 1 

1 - 1 rr 1 ,4-Dioxa-8-phenvlspiror4.51 decan-8-vnmethoxv1methvl } -2-methoxvbenzene 
Sodium hydride (60% dispersion in mineral oil, 720 mg, 30.0 mmol) was added to a solution 
of 8-phenyM,4-dioxaspiro[4.5]decane-8-methanol (/. Org.Chem, 1974, 59, 2311-2313, L5 g, 
6.0 mmol) in dimethylformamide (20 mL) and the mixture was stirred at room temperature for 

20 1 hour. l-(Chloromethyl)-2-methoxybenzene (816 mg, 6.0 mmol) was added and the mixture 
was stirred overnight at 50 ^C. The mixture was cooled, poured into water (50 mL) and 
extracted with ether (2 x 50 mL). The combined organic fractions were washed with water (3 
X 50 mL) and brine (50 mL), dried (MgSO^) and the solvent was evaporated under reduced 
pressure. The residue was purified by flash column chromatography on silica gel, eluting with 

25 isohexane/EtOAc (90: 10), to give the title compound as a colorless solid (930 mg, 42%). 'H 
NMR (400MH2, CDCy 5 7.43-7.40 (2H, m), 7.33-7.29 (2H, m), 7.21-7.13 (3H, m), 6.86 
(IH, td, 70.6, 7.4 Hz), 6,78 (IH, d, J 8.2 Hz), 4.41 (2H, s), 3.95-3.86 (4H, m), 3.74 (3H, m), 
3.41 (2H, s), 2.26 (2H, dd, J 3.2, 15.0 Hz), 1.98 (2H, dd, J 3.6, 13.0 Hz), and 1.68-1.53 (4H, 
m). 

30 

EXAMPLE 2 

l-(( r4-Oxo»l-phenylcyclohexvnmethoxv lmethvlV2»methoxvbenzene 
Prepared from l-{ [(l,4-dioxa-8-phenylspiro[4.5]decan-8-yl)methoxy]methyl }-2- 
methoxybenzene (Example 1) accordmg to the method of Example 10. *H NMR (400MHz, 
35 CDCy 5 7.50-7,47 (2H. m), 7.41-7.37 (2H, m), 7.30-7.15 (3H, m), 6.89 (IH. td, / 0.7, 
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7.4 Hz), 6.81 (IH, d, J 8.2 Hz), 4.44 (2H. s), 3.76 (3H, s), 3.46 (2H, s), 2.56-2.51 (2H, m), and 
2.34-2.17 (6H,m). 

EXAMPLES 

5 l-(ra.4-Dioxa>8-phenvlspiror4,51decan-8>vnmethoxv1methvll-2-(cvclQpropQxvV5- 
( trifluoromethoxv)benzene 

Prepared from 8-phenyl-l,4-dioxaspiro[4.5]decane-8-methanol (J. Org.Chettu 1974, 59, 2311- 
2313) and 2-(cyclopropyloxy)-5-(trifluoromethoxy)phenylmethyl methanesulfonate 
(Description 13) according to the method of Example 1. 'H NMR (400MHz, CDCI3) 5 7.42 
10 (2H, dd, J 8.0, LO Hz), 7.32 (2H, t, /8.0 Hz), 7.23-7.18 (IH, m), 7.12-7.09 (IH, m), 7.03-7.01 
(2H, m), 4.31 (2H, s), 3.97-3.88 (4H, m), 3.68-3.63 (IH. m), 3.40 (2H, s), 2.29 (2H, d, / 
14.0 Hz), 1.94 (2H. dt, 4.0, J. 140 Hz), 1.67-1.53 (4H, m), and 0.77-0.66 (4H, m). 

EXAMPLE 4 

15 !-(( r4-Oxo- l-phenvlcvclohexyl1methoxvlmethylV2-(cvclopropoxvV5- 
( trifluoromethoxv)benzene 

Prepared from l-{ [(l,4-dioxa-8-phenylspiro[4.5]decan-8-yI)methoxy]methyl}-2- 
(cyclopropoxy)-5-(trifluoromethoxy)benzene (Example 3) according to the method of 
Example 10. *H NMR (40DMHz, CDCy 5 7.49 (2H, d, J 7.6 Hz), 7.41 (2H, t, J 7,6 Hz), 7.29 
20 (IH, t, / 7.6 Hz), 7.13 (IH, d, / 8.8 Hz), 7.06-7.00 (2H, m), 4.34 (2H, s), 3.69-3.65 (IH, m), 
3.45 (2H, s), 2.61-2.56 (2H, m), 2.38-2.32 (4H, m), 2.17-2.09 (2H, m), and 0.79-0.66 (4H, m). 

EXAMPLES 

(RS\- 1-rf g-Metfiyl-S-phenvM .4-dioxaspiror4.51decane-8-methoxv)methvl1-3.5- 

25 bisftrifluoromethyDbenzene 

Sodium hydride (60% suspension in mineral oil, 700 mg, 30 namol) was added in portions to a 
solution of (i?S)-a-methyl-8-phenyH,4-dioxaspiro[4.5]decane-8-methanol (Description 22, 
4 g, 15.3 mmol) in dimethylformamide (30 mL) and the mixture was stirred at room 
temperature for 1 hour. l-(Bromomethyl)-3,5-bis(trifluoromethyl)benzene (2.8 mL, 

30 15.3 nmiol) was added and the mixture was stured at 95 ""C for 2.5 hours. The mixture was 
cooled, poured mto water (500 mL) and extracted with diethyl ether (2 x 500 mL). The 
combined organic fractions were dried (MgSO^ and the solvent was evaporated under 
reduced pressure. The residue was purified by flash column chromatography on silica gel, 
eluting with isohexane/EtOAc (90: 10) to give the title compound as a pale oil (4. 1 g, 55%). *H 

35 NMR (360MHz, CDCy 5 0.98 (3H, d, / 6.5 Hz), 1.48-1.65 (4H, m), 1.87-1.97 (2H, m). 
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2.24-2.28 (IH, m), 2.43-2.50 (IH, m), 3.43 (IH, q, 76.1 Hz), 3.86-3.96 (4H, m), 4.33 (IH, d, 
J 12.6 Hz), 4.61 (IH. d, J 12.6 Hz). 7.19-7.41 (5H, m). 7.69 (2H. s), and 7.75 (IH. s). 

EXAMPLE 6 

5 (/?.y)-l-ffa-Methvl-4-oxo-l-phenylcyclohexaneinethoxy'>methyIl-3iS; 
bisftrifluoromethyDbenzene 

Prepared from (/?5)-l-[(a-methyl-8-phenyl-l,4-dioxaspiro[4.5]decane-8-inethoxy)methyl]- 
3,5-bis(trifluoromethyl)benzene (Example 5) according to the method of Example 10. 'H 
NMR (360MHz, CDCy 5 1.03 (3H, d, J 6.5 Hz), 1.98-2.15 (2H, m), 2.23-2.33 (4H, m), 
10 2.53-2.58 (IH, m), 2.70-2.78 (IH. m). 3.50 (IH. q, / 6.1 Hz), 4.34 (IH, d, / 12.6 Hz), 4.63 
(IH, d. J 12.6 Hz), 7.28-7.49 (5H. m), 7.67 (2H. s), and 7.77 (IH, s). 

EXAMPLE? 

f/?SVl-rfa-Ethenvl- 8-phenvl-L4-dtoxaspiror4.Sldecane-8-medioxv^methvn-3.S- 
IS bisftrifluoromethvl')benzene 

Prepared Irom (/iS)-a-ethenyl-8-pheQyl-l,4-dioxaspiro[4.5]decaiie-8-methanol (Description 
23) and l-(bromomethyI>3,5-bis(tiifluoromethyl)benzene according to the method of 
Example 5. 'H NMR (360MHz, CDO,) 5 1.46-1.62 (4H. m), 1.76-1.90 (2H. m), 2.26-2.32 
(IH, m), 2.45-Z54 (IH. m), 3.58 (IH, d, J 8.3 Hz). 3.85-3.95 (4H, m), 4.24 (IH, d. 
20 J 12.6 Hz). 4.53 (IH. d, / 12.6 Hz), 5.12-5.29 (2H, m), 5.40-5.50 (IH, m). 7.20-7.40 (5H, m). 
7.61 (2H, s). and 7.73 (IH, s). 

EXAMPLES 

(RS)- 1 -f (a-Ethenvl-4-oxo- 1 -phenvlcvclohexanemethoxv'>niethvn-3.5- 
25 bis(trifluoromethvI)benzene 

Prepared from (/?S)-l-[(a-ethenyl-8-phenyl-l,4-dioxaspiro[4.5]decane-8-methoxy)methyl]- 
3,5-bis(trifluoromethyl)benzene (Example 7) according to the method of Example 10. 'H 
NMR (360MH2, CDCy 5 1.92-2.04 (2H, m), 2.22-2.41 (4H, m). 2.58-2.65 (IH, m), 
2.77-2.83 (IH, m), 3.63 (IH, d, J 8.4 Hz), 4.26 (2H, d, / 12.8 Hz), 4.56 (IH, d, / 12.8 Hz), 
30 5.17 (IH, d, / 17.2 Hz), 5.29-5.34 (IH, m), 5.45-5.54 (IH, m), 7.29-7.49 (5H. m), 7.59 (2H. 
s), and 7.75 (lH,s). 
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EXAMPLE 9 

( 1 .4"Dioxa-8>phenylspiror4.51decan'8-vnmethvl 3.5-Bis(trifluorQmethvnbenzoate 
3,5-Bis(trifluoromethyl)ben2oyI chloride (115 [il, 0.64 nunol) was added to a solution of 8- 
phenyM,4-dioxaspiro[45]decane-8-methanol (7. Org^Chem. 1974,39, 2311-2313, 150 mg, 
5 0.6 mmol) in dichloromethane (3 mL) and the mixture was stirred at room temperature for 
16 hours. Triethylamine (83 ^1, 0.6 mmol) and 4-dimethylamino pyridine (1 crystal) were 
added and the mixture was stirred at room temperature for 1 hour. 3»5- 
Bis(trifluoromethyl)benzoyl chloride (57 |ji1, 0.32 mmol) was added and the mixture was 
stirred at room temperature for 1 hour. The mixture was diluted with water (10 mL) and 

10 extracted with dichloromethane (3 x 10 mL). The combined organic fractions were washed 
with brine, dried (MgSO^) and the solvent was evaporated under reduced pressure. The 
residue was purified by flash column chromatography on silica gel , eluting with 
isohexane/EtOAc (5:1), to give the title compound as a colorless oil (231 mg, 78%) 
contaminated with about 10% of (4-oxo-l-phenylcyclohexyl}methyl 3,5- 

15 bis(trifluoromethyI)benzoate. 'H NMR (360MHz, CDCy 5 1.55-1.73 (5H, m), 1.97 (2H, dt, / 
3.7, 13.7 Hz), 2.39 (2H, m), 3.89-3.98 (4H, m), 7.23-7.27 (IH, m), 7.35-7.7.39 (2H, m). 
7.45-7.47 (2H, m), 8.02 (IH, s), and 8.31 (2H, s). 

EXAMPLE 10 

20 (4-Oxo- l-phenvlcvclohexvUmethvl 3.5-Bis(trifluoromethvnbenzoate 

Hydrochloric acid (2M, 2 mL, 4 mmol) was added to a solution of (l,4-dioxa-8- 
phenylspiro[4.5]decan-8-yl)methyl 3,5-bis(trifluoromethyl)benzoate (Example 9, 220 mg, 
0.45 mmol) in acetone and the mixture was heated under reflux for 30 minutes. The mixture 
was cooled and the solvent was evaporated under reduced pressure. Aqueous sodium 

25 carbonate (saturated) was added and the mixture was extracted with ethyl acetate (3 x 20 mL). 
The combined organic fractions were washed with brine, dried (MgSO^) and the solvent was 
evaporated under reduced pressure to give the title compound as a colorless solid (190 mg, 
95%). *H NMR (360MHz, CDCy 6 2.04-2.13 (2H, m), 2.37-2.42 (4H, m), 2.66-2.76 (2H, m), 
4.37 (2H, s), 7.34 (IH, t, /7.3 Hz), 7.46 (2H, t, /7.7 Hz), 7.53-7.56 (2H, m), 8.04 (IH, s), and 

30 8.32 (2H,s). 

EXAMPLE 11 

l-(l-rfL4>Dioxa-8-Dh enylspiror4.51decan-8-vltoethQxv1ethenvlll-3.5- 
bisftrifluoromethvDbenzene 
35 A solution of (l,4-dioxa-8-phenylspiro[4.5]decan-8-yl)mediyI 3,5- 

bis(trifluoromethyl)benzoate (Example 9, 500 mg, 1.0 mmol) in toluene (10 mL) was 



wo 01/87866 



69 



PCT/GBOl/02136 



degassed with a stream of nitrogen for 15 minutes. Dimethyltitanocene (0.2M in toluene, 
10 mL, 2 mmol) was added and the mixture was degassed for a further 10 minutes. The 
mixture was heated at 90 ^'C in the dark for 12 hours, cooled, degassed for 10 minutes, and 
further dimethyltitanocene (0.2M in toluene, 5 mL, 1 nunol) was added. The mixture was 
5 heated at 90 ^'C in the dark for 15 hours, cooled, and sodium bicarbonate (3,1 g), methanol 
(50 mL) and water (1.9 mL) were added. The mixture was stirred at 40 **C for 2 hours, cooled, 
fdtered through a bed of Celite™ and (he solvent was evaporated under reduced pressure. The 
residue was diluted with water and extracted with ethyl acetate (2 x 50 mL). The combined 
organic fractions were washed with brine, dried (MgSO J and the solvent was evaporated 

10 under reduced pressure. The residue was purified by flash column chromatography on silica 
gel, eluting with CH^CL/isohexane (50:50), to give the title compound as a colorless gum 
(272 mg, 55%). 'HNMR (360MHz, CDCy 5 1.59-1.72 (4H, m), 1.96-2.04 (2H, m), 2,41(2H, 
br s, J 13.7 Hz), 3.77 (2H, s), 3.89-3.98 (4H, m), 4.27 (IH, d, J 3.3 Hz), 4.69 (IH, d, / 
3.3 Hz), 12Z-121 (IH, m), 7.36-7.40 (2H, m), 7.47-7.50 (2H, m), 7.75 (IH, s), and 7.85 (2H, 

15 s). 

EXAMPLE 12 

f/?5)-l-(l-rfL4-Dioxa-8-phenvIspiror4.51decan-8-vnmethoxv1ethyl1l-3.5- 
bisCtrifluoromethyllbenzene 

20 Palladium on carbon (5%, 20 mg) was carefully added as an aqueous slurry to a solution of 1- 
{ l-[(l,4-dioxa-8-phenylspiro[4.5]decan-8-yl)methoxy]ethenyl] }-3,5- 
bis(trifluoromethyl)benzene (Description34, 265 mg, 0.5 nmiol) in ethanol (20 mL) and ethyl 
acetate (2 mL) and the mixture was shaken under an atmosphere of hydrogen (50 psi) for 
3 hours. The mixture was filtered and the solvent was evaporated under reduced pressure to 

25 give the title compound as a colorless gum (225 mg, 85%). 'H NMR (360MHz, CDCy 5 L30 
(3H, d, J 6.5 Hz) 1.54-1.64 (4H, m), 1.86-1.97 (2H, m), 2.21-2.30 (2H, m), 3.19 (IH, d, J 
8.7 Hz), 3.27 (IH, d, J 8.7 Hz), 3.87-3.97 (4H, m), 4.24 (IH, q, J 6.5 Hz), 7.19-7.37 (5H, m), 
7.50 (2H, s), and 7.71 (IH, s). 

30 EXAMPLE 13 

IRSy 4-Oxo- 1 -phenvlc vclohexvDmethoxvlethvl 1 -3.5-bis( trifluorometh vDbenzene 
Prepared from (/?S)-l-{ l-[(l,4-dioxa-8-phenylspiro[4.5]decan-8-yl)methoxy]ethyl]}-3,5- 
bis(trifluoromethyl)benzene (Example 12) according to the method of Example 10. *HNMR 
(360MHz, CDCI3) 8 1.34 (3H, d, /6.5 Hz) 2.03-2.15 (2H, m), 2.29-2.36 (4H, m), 2.51-2.60 

35 (2H, m), 3.23 (IH, d, J 9.0 Hz), 3.31 (IH, d, J 9.0 Hz), 4.29 (IH, q, / 6.5 Hz), 7.27-7.31 (IH, 
m), 7-37-7.45 (4H, m), 7.51 (2H. s), and 7.73 (IH, s). 
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EXAMPLE 14 

r/?.y^-P->ra4-Dioxa-8>phenvlspiror4.51decan-8-vnmethoxvV3 .5-bis(trifluQrQ 
benzeneethanol 

5 Borane tetrahydrofuran complex ( IM in THF, 1.2 mL, 1 .2 mmol) was added to a cooled (0 C) 
solution of l-{ l-[(l,4-dioxa-8-phenylspiro[4.5]decan-8-yl)methoxy]ethenyl] }-3.5- 
bis(trifIuoromethyl)benzene (Description34, 280 mg, 0.6 mmol) in tetrahydrofuran (5 mL), 
and the mixture was stirred at room temperature for 48 hours. Aqueous sodium hydroxide 
(4M, 2 mL) followed by aqueous hydrogen peroxide (30%, 2 mL) were added and the mixture 
10 was stirred at room temperature for 1 hour. Water (20 mL) was added and the mixture was 
extracted with ethyl acetate (2 x 30 mL). The combined organic fractions were washed with 
brine, dried (MgSO^ and the solvent was evaporated under reduced pressure to give the crude 
title compound as a colorless gum (263 mg), which was used without further purification. 

15 EXAMPLE IS 

r/gyi-P-rf4-Oxo-l'phenylcvclohexvl)methoxv1-3.5-bisftrifluoromethvl)benzeneethanol 
Prepared from (/?5)-P-[(l,4-dioxa-8-phenylspiro[4.5]decan-8-yl)medioxy]-3,5- 
bis(trifluoromethyI)benzeneethanoI (Example 14) accordmg to the method of Example 10. 'H 
NMR (360MHz, CDCy 5 1.75-1.79 (IH, m), 2.01-2.09 (2H. m), 2.32-2.37 (4H, m), 
20 2.56-2.69 (2H, m), 3.37 (IH, d, J 8.8 Hz), 3.41 (IH, d, / 8.8 Hz), 3.53-3.57 (2H, m). 4.30^.33 
(IH. m), 7.31-7.35 (IH, m), 7.41-7.48 (4H, m), 7.52 (2H, s), and 7.79 (IH, s). 

EXAMPLE 16 

3.5-BisftrifluorQmethvnphenvlmethvl 4-Oxo-l-phenvlcvclohexan ecarboxvlate 
25 Oxalyl chloride (4.8 mL, 55 nomol) was added to a solution of 4-oxo-l- 

phenylcyclohexanecarboxylic acid (Description 2, 6 g, 27 mmol) and dimethylformamide 
(1 drop) in toluene (150 mL) and the mixture was stirred at room temperature for 2 hours. The 
solvent was evaporated under reduced pressure and toluene was added. The solvent was 
evaporated under reduced pressure and the residue was dissolved in toluene (100 mL). 3,5- 
30 Bis(trifluoromethyl)benzenemethanol (6,25 g, 26 mmol) and 4-dimethylaminopyridine 
(3.62 g, 30 mmol) were added and the nuxture was heated under reflux for 24 hours. The 
solvent was evaporated under reduced pressure and the residue was partitioned between ethyl 
acetate (100 mL) and hydrochloric acid (2M, 100 mL). The organic layer was dried (MgSO^ 
and the solvent was evaporated under reduced pressure. The residue was purified by flash 
35 column chromatography on silica gel, elutmg with isohexane/CH^Cl^ (60:40 increasing to 
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50:50) to give the title compound (4.5 g, 40%). NMR (360MHz, CDCy 8 2.33-2.53 (6H, 
m), 2.72-2.77 (2H, m), 5.23 (2H, s), 7.28-7.41 (5H. m). 7.51 (2H. s), and 7.77 (IH, s). 



EXAMPLE 17 

5 4-Oxo- l-phenvl-N-{ [3.5-bis(trifluoromethynplienynmethvncyclohexanecarbQxamide 
Prepared from 4-oxo-l-phenylcyclohexanecarboxylic acid (Description 2) and 
3,5-bis(trifluoromethyl)benzylaniine according to the method of Example 177. 
m/z(ES0444(M+l). 



10 EXAMPLE 18 

(/?iSl-4-Oxo-l-phenyl-N-{l-f3.5-bisftrifluoromethvnphenvnethyn cvclohexanecarboxamide 
Bis(2-oxo-3-oxazolidinyl)phosphinic chloride (2.18 g, 8,6 mmol) was added to a cooled 
(0 ®C) solution of 4-oxo-l-phenyIcyclohexanecarboxylic acid (Description 2, 1.33 g, 
6.1 mmol) and triethylamine (2.55 mL, 1.85 g, 18.3 mmol) in dichloromethane (20 mL) and 

15 the mixture was stirred at room temperature for 20 minutes (/?S)-a-methyl-3,5- 
bis(trifluoromethyl)benzenemethanamine (Description 5, 1.57 g, 6.1 mmol) in 
dichloromethane (10 mL) was added and the mixture was stirred at room temperature for 
26 hours. The solvent was evaporated under reduced pressure and hydrochloric acid (2M, 
50 mL) was added. The mixture was extracted with ethyl acetate (3 x 50 mL) and the 

20 combined organic fractions were washed with hydrochloric acid (2M, 2 x 50 mL), aqueous 
sodium hydrogen carbonate (saturated, 2 x 50 mL) and brine (50 mL), dried (MgSOJ and the 
solvent was evaporated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel, eluting with isohexane/EtOAc (65:35), to give the title 
compound as a colorless foam (1.96 g, 70%). m/z (ES*) 458 (M+1). 

25 

EXAMPLE 19 

N-rf8-Phenvl-L4-dioxaspiror4.51decan-8-vnmethvll-3.5-bisftrifluoromethyn 
benzenemethanamine 

Sodium triacetoxyborohydride (4.77 g, 22.5 mmol) was added to a solution of 8-phenyI-l,4- 
30 dioxaspiro[4.5]decane-8-carboxaldehyde (JMed. Chem. 1975, 18, 593-599). (1. 1 g, 4.5 mmol) 
and 3,5-bis(trifluoromethyl)ben2enemethanamine (1.1 g, 4.5 mmol) in dichloroethane 
(50 mL) and the mixture was stirred at room temperature overnight. The mixture was poured 
into saturated aqueous sodium hydrogen carbonate (50 mL) and extracted with ethyl acetate 
(2 x 50 mL). The combined organic fractions were washed with brine (50 mL), dried (MgSO^) 
35 and the solvent was evaporated under reduced pressure. The residue was purified by flash 
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column chromatography on silica gel, eluting with isohexane/EtOAc (75:25), to give the title 
compound as a yellow oil (1.0 g, 47%), m/z (ES*) 473 (M+1). 

EXAMPLE 20 

5 N-rf8-Phenvl-L4>dioxasDiror4.51decan-8-vnmethvl1-N-{r3,5-bisftrifluorGmethvnphenvll 
methvllacetamide 

Acetic anhydride (2 mL) was added to a solution of N-[(8-phenyH,4-dioxaspux)[4.5]decan-8- 
yl)methyl]-3,5-bis(trifluoromethyl)benzenemethanamine (Example 19, 291 mg, 0.61 mmol) in 
pyridine (5 mL) and the mixture was stirred at room temperature for 1 hour. The solvent was 
10 evaporated under reduced pressure and the residue was dissolved in ethyl acetate (25 mL). 
The mixture was washed with aqueous copper sulphate (5%, 2 x 25 mL) and brine (25 mL), 
dried (MgSO^) and the solvent was evaporated under reduced pressure to give the title 
compound (316 mg, 100%). m/z (ES*) 516 (M+1). 

15 EXAMPLE 21 

N-r(4-Oxo-I-phenvlcvclohexvnmethvlVN-ir3.5-bisftrifluoromethvnphenvl1methYn 
acetamide 

Prepared from N-[(8-phenyH,4-dioxaspiro[4.5]decan-8-yl)methyl]-N-{[3,5- 
bis(trifluoromethyl)phenyl]methyl}acetamide (Example 20) according to the method of 
20 Example 10. NMR (400MHz, CDC\) mixture of two rotamers; major rotamer 6 7.76 (IH, 
s), 7.50-7.39 (5H, m), 7.20 (2H, s), 3.71 (2H, s), 3.56 (2H, s), 2.75-2.10 (8H, m). and 2.07 
(3H, s); minor rotamer 5 7.72 (IH, s), 7.50-7.39 (5H, m), 7.31 (2H, s), 4.24 (2H, s), 3.43 (2H, 
s). 2.75-2.10 (8H, m), and 1.83 (3H. s). 

25 EXAMPLE 22 

(£)-4->PhenvM- f 3-r3 .5-bis( trifluoromethvDphenvllprop- 1 -envl > cvclohexanone 
Prepared from 8-phenyl-8-{3-[3,5-bis(trifluoromethyl)phenyll prop-l-enyl}l,4- 
dioxaspiro[4.5]decane (Description 35) according to the method of Example 10. *HNMR 
(400MHz, CDCy 5 7.71 (IH, s), 7.62 (2H, s), 7.46-7.28 (5H, m), 5.75 (IH, d, J 15.4 Hz), 
30 5.49 (IH, dt, 15.4, 7. 1 Hz), 3.49 (2H, d, / 7.1 Hz), 2.46 (6H, m), and 2.20 (2H, m). 
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EXAMPLE 23 

(RS)' l-(8-Phenvl- 1 .4-dioxaspirQf4.S1decan"8''VlV3-[3,5-bis(trifluQrQmethvnphenvn propan-2- 
yl Ethanoate and 

(RS)- 1 -rS-Phenvl^ 1 .4'dioxaspiror4.S1decan-8-vn-3-f 3.S-bis(trifluoroniethynphen vll propan- 1 - 
5 yl Ethanoate 

Borane-tetrahydrofuran complex (l.OM in tetrahydrofuran, 12 mL, 12 mmol) was added over 
10 minutes to a solution of (E)-8-phenyl-8-{3-[3,5-bis(trifluoromethyl)phenyl]prop-I- 
enyl} l,4-dioxaspiro[4.5]decane (Description 35, 1.88 g, 4 nmiol) and the mixture was stirred 
at room temperature for 4.5 hours. Water (2 mL) then aqueous sodium hydroxide (4M, 

10 20 mL) and aqueous hydrogen peroxide (30 w/v%, 20 mL) were added and the mixture was 
stirred at room temperature for 30 minutes. Water (150 mL) was added and the mixture was 
extracted with ether (2 x 150 mL). The combined organic fractions were dried (MgSO^ and 
the solvent was evaporated under reduced pressure. The residue was dissolved in pyridine 
(10 mL) and 4-dimethylaminopyridine (10 mg) and acetic anhydride (5 mL) were added. The 

15 mixture was stirred at room temperature for 4 hours, then water (150 mL) was added. The 
mixture was extracted with ethyl acetate (2 x 150 mL) and the combined organic fractions 
were washed with water (2 x 150 mL) and aqueous copper sulfate (5%, 2 x 100 mL), dried 
(MgSOJ and the solvent was evaporated under reduced pressure. The residue was purified by 
flash column chromatography on silica gel, eluting with CHjCl/EtOAc (99:1 increasing to 

20 95:5), to give: 

(JRS)-l'(8-phenyl'J,4'dioxaspiro[4,5]decan'8'yiy3'[3,^^^ 

2-yl ethanoate (803 mg, 38%); 'H NMR (360MHz, CDCy 5 7.67 (IH, s), 7.36 (2H, s), 
7.28-7.13 (5H, m). 4.87 (IH, m), 3.90 (4H, m), 2.68 (IH, dd, J 13.7, 6.7 Hz), 2.45 (IH, dd, J 
13.7, 6.2 Hz), 2.23 (2H, m), 1.96 (IH, dd, J 14.7, 7.4 Hz), 1.80-1.45 (7H. m), and 1.72 (3H, 
25 m); and 

(RS)-i-( 8-phenyl'l,4'dioxaspiro[ 4.5]decan'8-yiy3-[ 3,5'bis( trifluoromethyl)phenyl ] propofi- 
Uyl ethanoate (425 mg, 20%); 'H NMR (360MHz, CDCI3) 6 7.66 (IH, s), 7.44 (2H, s), 
7.35-7.20 (5H, m), 4.98 (IH, dd, J 10.1, 2,1 Hz), 3.89 (4H, m), 2.51 (2H, m), 2.24 (2H, m), 
2.06 (3H, s), and 1.95-1.40 (8H, m). 

30 

EXAMPLE24 

fjey>- l-(8-Phenvl-L4-dioxasDiror4.51decan-8-ylV3-r3.5-bisftrifluoromethv^ 
ol 

Potassium carbonate (2.S g) was added to a solution of (i25)-l-(8-phenyI-l,4- 
35 dioxaspiro[4.5]decan-8-yl)-3-[3,5-bis(trifluQromethyl)phenyl]propan-2-yl ethanoate (Example 
23, 700 mg, 1.3 mmol) in methanol (20 mL) and water (3 mL) and the mbcture was stirred at 
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room temperature for 4 days. The methanol was evaporated under reduced pressure , water 
(50 mL) was added and the mixture was extracted with ethyl acetate (3 x 75 mL). The 
combined organic fractions were dried (MgSO^ and the solvent was evaporated under 
reduced pressure to give the title compound as a colorless oil (626 mg, 97%). *H NMR 
5 (400MHz, CDCI3) 5 7.68 (IH, s), 7.49 (2H, s), 7,34 (4H, m), 7.22 (IH, m), 3.91 (4H, m), 3.75 
(IH, m), 2.66 (IH, dd, J 13.8, 8.2 Hz), 2.56 (IH, dd, J 13.8, 4.5 Hz), 2.33 (4H, m), and 1.89- 
1.49 (4H, m). 

EXAMPLE 25 

10 fj?^W2-Hvdroxv-3-r3.5-bis(trifluoromethvnDhenvnpropvn-4-phenvlcvclohexanone 
Prepared from (i?5)-l-(8"phenyl-l,4-dioxaspiro[4.5]decan-8-yl)-3-[3,5- 
bis(trifluoromethyl)phenyl] propan-2-ol (Example 24) according to the method of Example 
10. 'H NMR (400MHz, CDCy 5 7.70 (IH, s), 7.48 (2H, s), 7.42 (3H, m), 7.29 (2H, m), 3.72 
(IH, m), 2.76-2.56 (4H, m), 2.33 (4H, m), and 2.03-1.77 (4H, m). 

15 

EXAMPLE 26 

rrflyLy-f/g5)-l-((4-r4-(4-Fluorophenvnpiperidin-l-vl1-a-methvl-l- 
phenvlcvclohexanemethoxvlmethylV3.5-bis(trifluoromethvDbenzene 
Prepared from (/?5)-l-[(a-methyl-4-oxo-l-phenylcyclohexanemethoxy)methyl]-3,5- 
20 bis(trifluoromethyl)benzene (Example 6) and 4-(4-fluorophenyi)piperidine (Description 16) 
according to the method of Example 55. The product was purified by preparative thin laya: 
chromatography on silica gel, eluting with CHjCyMeOH/Et3N(Aq.) (95:5:1). 
m/z(ES*)608(M+l). 



25 EXAMPLE 27 

riVf/?.yV-l-f(a-Ethenvl-4-r4-f4-fluorophenvnpiperidin-l-yi1-l- 
phenvlcvclohexanemethoxy >methvlV3.5-bisf trifluoromethyDbenzene and 
Trans-(RS\'l'( I a-Ethenvl-4-r4-f4-fluorop hen ynpiperidin- l-vll-l- 
phenvlcvclohexanemethQxvlmetfav lV3.5-bisftrifluoromethvnbenzene 

30 Prepared from (/iS)-l-[(a-ethOTyl-4-oxo-l-phenylcycIohexanemethoxy)methyl]-3,5- 

bis(trifluoromethyl)benzene Example 8) and 4-(4-fluorophenyl)piperidnie (Description 16) 
according to the method of Example 55. The product was purified by preparative thin layer 
chromatography on silica gel elutmg with CHjCVMeOH/NH3(Aq.) (95:5:1): 
\xms-(^Syi'({4'[4-(4-flmwphenyl)pi^^ 

35 phenylcyclohexanemethoxy}methyl)-3,5'bis(tr^^ 'H NMR (400MH2, 
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75 

CDCI3) 5 1.21-1,41 (2H, m), 1.50-1.90 (8H, m), 2.20-2.26 (2H, m), 2.35-2.45 (3H, m), 
2.63-2.68 (IH, m), 2.90-2.93 (2H, m), 3.37 (IH, d, J 8.4 Hz), 4.23 (IH, d, J 12.6 Hz), 4.53 
(IH, d, / 12-6 Hz), 5.17 (IH, d, J 18.8 Hz), 5.25-5.29 (IH, m), 5.42-5.51 (IH, m), 6.91-6.99 
(2H, m), 7.10-7.42 (7H, m), 7.61 (2H, s), and 7.74 (IH, s); miz (ES*) 620 (M+1); 
5 cis-{RSy l-(f4-[4'(4'fluorophenyl)pip€ridin-l-yl]'a-ethen^ 

phenylcyclohexanemet}wxy}nxethyl)-3,5'bis(triflmrom 'H NMR (400MHz, 

CDCI3) 5 1.44-1.68 (lOH, m), 2.10-231 (4H, m), 2.42-2.50 (IH, m), 2.75-183 (IH, m). 
3.05-3. 15 (2H, m), 4.07-4.1 1 (IH, m), 4.38 (IH, d, J 13.2 Hz). 4.61 (IH, d, / 13.2 Hz), 
5.18-5.28 (3H, m), 6.95-6.99 (2H, m), 7.16-7.44 (7H. m), 7.74 (2H. s), and 7.76 (IH, s); mIz 
10 (ES*) 620 (M+1). 

EXAMPLE 28 

rmw^-(/gS)-4-f4-f4-FIuorcyphenvl)piperidin-l-yl1-l-phenyl-<x-ra 
phenvlmethoxylcyclohexaneethanol 

15 Ozone was bubbled through a stirred, cooled (-78 "^C) solution of /nm5-(i?S)-l-({4-[4-(4- 
fluorophenyl)piperidin-l-yl]-a-ethenyl-l-phenylcyclohexanemetiioxy}methyl)-3,5- 
bis(trifluoromethyl)benzene (Example 27, 240 mg, 0.39 nunol) m dicblorometiiane (50 mL) 
and methanol (20 iiiL) for 5 minutes. Sodium borohydride (140 mg, 3.9 mmol) and medianol 
(50 mL) were added and the mixture was allowed to warm to room temperature. The solvent 

20 was evaporated under reduced pressure and ethyl acetate (SO mL) and aqueous sodium 

bicarbonate (saturated, 50 mL) were added. The layers were separated and the organic fraction 
was dried (MgSO^) and the solvent was evaporated under reduced pressure. The residue was 
purified by flash column chromatography on silica gel, eluting with EtOAc/MeOH (90: 10) to 
give the tide compound (52 mg, 21%). m/z (ES*) 624 (M+l). 

25 

EXAMPLE 29 

Trans-(RS)'l'( I a-Ethvl-4-r4-f4-fluQr ophenvnpiperidin-l-vlM- 

phenvlcvclohexanemethoxvlm eflivlV3,S-bis(trifluoromethvnbenzene 

A slurry of palladium on carbon (10%, 20 mg) in methanol (10 mL) was added to a solution 

30 of tranS'{RS)'\-{{ a-ethenyl-4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 

phenylcycIohexanemethoxy}methyl)-3,5-bis(trifIuoromethyI)benzene (Example 27, 90 mg, 
0.14 mmol) in methanol (15 mL) and the mixture was shaken under an atmosphere of 
hydrogen (SO psi) for 16 hours. The mixture was filtered through Celite™ and the solvent was 
evaporated under reduced pressure to give the tide compound as a colorless oil (88 mg, 98%). 

35 m/z (ESO 622 (M+l). 
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EXAMPLES© 

rrfln5-l>r((4-r4-f4-Fluorophenvnpiperidin-l-vn.-l-phenvlcvclohexvUm 
methoxvbcnzene 

5 A solution of sodium cyanoborohydride (83 mg, 1.3 mmol) and zinc chloride (90 mg, 
0.66 mmol) in methanol (10 mL) and added to a solution of l-({[4-oxo-l- 
phenylcyclohexyl]methoxy}methyl)-2-methoxybenzene (Example 2, 400 mg. 1.3 nrniol) and 
4-(4-fluorophenyl)piperidine (Description 16, 256 mg, 1-43 mmol) in methanol (10 mL) and 
the mixture was stirred at room temperature for 24 hours. The mixture was poured into 
10 saturated aqueous sodium hydrogen carbonate (20 mL) and extracted with ethyl acetate (2 x 
20 mL). The combined organic fractions were washed with brine (20 mL), dried (MgSOJ and 
the solvent was evaporated under reduced pressure. The residue was purified by preparative 
thin layer chromatography on silica gel, eluting with CH,CVMeOH/NH3(Aq.) (98:2:0.2), to 
give the title compound, m/z (ES*) 488 (M+1). 

15 

EXAMPLE 31 

Trans- 1 1 4'r4-(4-Fluorophenvnpiperidin> l^vlM-phenvlcvclohexvl )methoxy^methvn-2- 
(cvclopropoxy)-5-ftrifluoromethoxv)benzene 

Prepared from l-({ [4-oxo-l-phenylcyclohexyl]methoxy }methyl)-2-(cyclopropoxy)-5- 
20 (trifluoromethoxy)benzene (Example 4) and 4-(4-fluorophenyl)piperidine (Description 16) 
according to the method of Example 55. m/z (ES*) 598 (M+1). 

EXAMPLE 32 

C/^-(/?5)"l-ri-(l4-r4-(4-Fluorophenvl)piperidin-l--vlVl-phenvlcvclohexvl}methoxv)ethvll- 
25 3.5-bis(trifluoromethvDbenzene and 

Trfl/i^-f i?.Sl-l-ri-fl4-r4-(4-Huorophenvnpiperidin-l"Vll-l-phenvlcvclohexynmethoxv 
ethvn-3.5-bisftrifluoromcthvllbenzene 

Prepared from (/?S)-l-{ l-[(4-oxo-l-phenylcyclohexyl) methoxy]ethyl}-3,5- 
bis(trifluoromethyl)benzene (Example 13) and 4-(4-fluorophenyl)piperidine (Description 16) 
30 according to the method of Example 55: 

CiS'(RSyi-[l-({4'[4'(4-fluorophenyl)piperid^^^^ 

3,5'bis(tnfluoromethyl)benzene\ NMR (400MHz, CDCI3) 5 L32 (3H, d, / 6.5 Hz), 
1.43-1.90 (lOH, m), 2.20-2.40 (4H, m), 2.44-2.50 (2H, m), 3.07-3.09 (2H, m), 3.45 (IH, d, J 
9.2 Hz), 3.58 (IH, d, J 9.2 Hz), 4.28 (IH, q, / 6.5 Hz), 6.95-7.00 (2H, m). 7.16-7.30 (4a m). 
35 7.31-7.38 (3H. m), 7.51 (2H, s), and 7.72 (IH, s); m/z (ES*) 608 (M+1); 
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Trans-(RS)-7 -/■J -(f4-f4-(4-fluorophenyl)piperidin-l -yl J-1 -phenylcyclohexyljmethoxy) ethyl]- 
3,5-bis(trifluoromethyl)benzene\ 'H NMR (360MHz, CDCl,) 8 1.32 (3H, d, J 6.5 Hz), 1.42- 
1.83 (lOH, m), 2.10-2.20 (2H, m). 2.32-2.44 (4H, m), 2.90-3.00 (2H, m), 3.10 (IH, d, J 
8.9 Hz), 3.16 (IH, d, J 8.9 Hz), 4.23 (IH, q, / 6.5 Hz), 6.93 (2H, t, J 8.6 Hz), 7.10-7.22 (2H, 
5 m), 7.25-7.36 (5H, m), 7.52 (2H, s), and 7.72 (IH, s); m/z (ES*) 608 (M+1). 

The following compounds were prepared as mixtures of cis- and iro/is-isomers from (i?5)-l- 
{l-[(4-oxo-l-phenylcyclohexyl)methoxy]ethyl}-3,5-bis(trifluoromethyl)benzene (Example 
13) according to the method of Exan^le 55, substituting a suitable amine for piperidine. 




^ Cis-(RS)- & Trans-{RS)- 



m/z 

Ex. -MR, Formula M.W. (ES*) 



(M+1). 



33 /-\ C28H33F6NO 513 514 



34 /—\ C28H33F6N02 529 530 

35 ./~\ C31H37F6N03 585 586 



36 /-\ C27H31F6N02 515 516 

37 ^W^S^ C27H31F6NO 499 500 

38 / C25H29F6NO 473 474 



10 
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The following fra/is-isomers were prepared from the compounds of Examples 33, 34, 37 and 
38 by preparative thin layer chromatography on silica gel, eluting with CHjClj/MeOH/EtjN 
(95:5:1).. 




m/z 

Ex. -NRj Formula M.W. (ES*) 

(M+1). 




C28H33F6NO 513 514 
C28H33F6N02 529 530 
C27H31F6NO 499 500 



42 / C25H29F6NO 473 474 

-\ 

5 EXAMPLE 43 

CK-(Jgy)-P-rf4-Hvdroxv-l-phenylcvclohexvnmethoxv1-3.S-bis(^ 
benzeneethanol and 

rrflW5-fjgS)-P-rf4-Hvdioxv-l-phenvlcvclohexyl)methoxv1-3-5-bisf^ 
benzeneethanol 

10 Sodium borohydride (25 mg, 0.65 mmol) was added to a solution of (/J5)-P-[(4-oxo-l- 

phenylcyclohexyl)niethoxy]-3,5-bis(trifluoromethyl)benzeneethanol (Example 15, 75 mg, 
0,16 mmol) in etbanol (5 mL) and the mixtuie was stirred at room temperature for 25 minutes. 
The solvent was evaporated under reduced pressure and ethyl acetate (50 mL) and 
hydrochloric acid (2M, 50 mL) were added. The layers were separated and the organic 

15 fraction was washed with brine (50 mL), dried (MgSO^ and the solvent was evaporated under 
reduced pressure. The residue was purified by MPLC column chromatography on silica gel, 
eluting with CHjCyEtOAc (80:20) to give: 
t[anS'{RS)-fi-[(4-hydroxy'l'phenylcyclo^ 

benzeneethanol (34 mg, 46%); 'H NMR (400MHz, CD3OD) 8 1.21-1.35 (2H. m). 1.62-1.82 
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(4H, m), 2.31-2.35 (IH, m), 2.47-2.51 (IH, m), 3.24 (IH, d, / 8.8 Hz), 3.36 (IH, d, / 8.8 Hz), 
3.49-3.65 (3H, m). 4.31 (IH. t, / 5.4 Hz), 7.16-7.20 (IH, m), 7.28-7.32 (2H, m), 7.40-7.42 
(2H, m), 7.64 (2H, s), and 7.80 (IH, s); and 

cis-(RS)-fi-f(4-hydroxy-l-phenylcychhexyl)methoxy]-3,5-bis(trifltioromethy^^ benzeneethanol 
5 (10 mg, 14%); 'H NMR (400MHz, CD,OD) 5 1.49-1.70 (4H, m), 1.80-1.85 (IH, m), 

1.91-1.95 (IH, m), 2.07-2.14 (IH, m), 2.20-2.26 (IH. m), 3.37 (IH, d, J 8.8 Hz), 3.49-3.61 
(3H, m), 3.69-3.71 (IH, m), 4.34 (IH, t, / 5.6 Hz), 7.15-7.19 (IH, m), 7.26-7.29 (2H, m), 
7.38-7.40 (2H, m), 7.65 (2H, s), and 7.80 (IH, s). 

EXAMPLE 44 

CiVf/?3VP-ff4-r4-f4-FIaoropbenyl)piperidin-l-yl1-l-phenylcycIohexvl>methoxy'>-3.5- 
bisftriflucffomethyDbenzene^hanol and 

Trfl?ij-(giyvP-f(4-r4-(4-Fluorophenyl')piperidin-l-vl1-l-phenylcyclohexynmetfioxyV3.5- 
bisftrifluorometfavDbenzeneedianol 

Prepared from (/?S)-p-[(4-oxo-l-phenylcyclohexyI)inethoxy]-3,5-bis(trifluoromethyl) 
benzeneethanol (^cample 15) and 4-(4-fluorophenyl) piperidine (Description 16) according to 
the method of Example 55: 

Cis-<J^)-0-(f4-[4-(4-flmrophenyl)piperidin-l-ylJ-I-pheTiylcych 
bis(trifluorornetkyl)benzeneeaumol\ 'H.NMR (360MIfe, CDCl,) 5 1.46-1.78 (6H, m), 
1.80-2.06 (6H, m), 2.20-58 (6H, m), 3.04-3.30 (IH, m), 3.42-3.64 (3H, m), 3.68-3.76 (IH, m), 
6.97 (2H, t, y 8.7 Hz), 7.17-7.21 (3H. m), 7.32-7.39 (4a m), 7.57 (2H, s), and 7.79 (IH, s); 
m/z (ES*) 624 (M+1); 

Tims-(]^S)-fi-({4-[4-(4-fluorophenyl)piperidin-l-ylJ-l-pIienylcyclohexyl} 
bis(trifluoromethyl)benzeneethanol; 'H NMR (360MHz, CDCy 5 1.21-1.98 (13H, m), 
2.21-2.58 (4H, m), 2.58-2.68 (IH, m), 2.97-3.12 (IH, m), 3.22 (IH, d, / 8.7 Hz), 3.28 (IH, d, 
J 8.7 Hz), 3.51 (IH, m), 4.24-4.30 (IH, m), 6.95 (2H, t, / 8.7 Hz), 7. 10-7.15 (2H, m), 7.25 
(IH, s), 7.37-7.38 (4H, m), 7.53 (2H, s), and 7.78 (IH, s); m/z (ES*) 624 (M+1). 

EXAMPLE 45 

30 CM-andrraits-(j?5^-P-fri-Phenvl-4-(DhenvlmethvlaTninn'k;yclohexvllmethoxv>-3.5- 
bisCtrifluoromethvDbenzeneethanol 

Sodium triacetoxyborohydride (98 mg, 0.46 mmol) and glacial acetic acid (19 mg, 
0.33 mmol) were added to a solution of (/?5)-P-[(4-oxo-l-phenyIcyclohexyl)methoxy]-3,5- 
bis(trifIuoromethyl)benzeneethanol (Example 15, 156 mg, 0.33 mmol) and benzylamine 
35 (35 mg, 0.33 mmol) in dichl(»roethane (3 mL) and the mixture was stirred at room temporatiue 



10 



15 



20 



25 



wo 01/87866 



80 



PCT/GBOl/02136 



overnight. Aqueous sodium hydrogen carbonate (saturated, 3 mL) and dichloromethane 
(5 mL) were added and the layers were separated. The organic fraction was poured onto an 
sex cartridge (Varian Bond Elut™; 10 mL/500 mg) and the cartridge was washed with 
methanol (4x2 mL), then eluted with methanolic anmionia (2M, 2x2 mL). The solvent was 
5 evaporated under reduced pressure to give the title compound as a colorless solid (151 mg, 
83%). 'H NMR and analytical HPLC showed this to be a 1: 1 mixture of transicis isomers. 
m/z(ES')552(M+l). 

The following compounds were prepared as mixtures of cis- and trans-isomers from (/?S)-P- 
10 [(4-oxo-l-phenylcyclohexyi)methoxy]-3,5-bis(trifluoromethyI)ben2eneethanol (Example 15) 
according to the mediod of Example 45, substituting a suitable amine for benzylamine. 



Cis-iRSy & Trans-iRS)- 



mlz 

Ex. -NRj Formula M.W. (ES*) 



(M+1). 



46 / — \ C27H31F6N03 531 532 

47 _M^N^Ph C31H33F6N02 565 566 

H 

48 --rf-v/^ph C32ro5F6N02 579 580 

H 

49 *^\/ ^^^^^^^^ 

50 C33H37F6N02 593 594 

H 

51 M^^ft^ C29H30F6N2O2 552 553 



■0:5 

■nor 



52 —N^V^N C29H30F6N2O2 552 553 

53 __M'^*N^-^ C29H30F6N2O2 552 553 
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m/z 

Ex. -NR, Fonnula M.W. (ES*) 

(M+1). 



54 C28H29F6N03 541 542 

til) 

EXAMPLE 55 

Cis- and rrflw^-f/gg^p-rn-PhenyM-fpiperidin-l-ylteyclohexvltoetho 
bisftrifluoromethvnb&nzeneethanol 
5 A mixture of sodium cyanoborohydride (6.8 mg, 0.1 1 mmol) and zinc chloride (7.3 mg, 
0.05 mmol) in methanol (2 mL) was added to a solution of (/fS)-p-[(4-oxo-'l- 
phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)ben2eneethanol (Example 15, 25 mg, 
0.05 mmol) and piperidine (16 \iU 0.05 mmol) in methanol (2 mL) and the mixtuie was 
stirred at room temperature overnight. The solvent was evaporated under reduced pressure and 

10 aqueous sodium hydrogen carbonate (saturated, 3 niL) and dichloromethane (5 mL) were 

added. The layers were separated and the organic fraction was poured onto an SCX cartridge 
(Varian Bond Elut™; 10 mL/500 mg). The cartridge was washed with methanol (4x2 mL), 
then eluted vdth methanolic ammonia (2M, 2x2 mL). The solvent was evaporated under 
reduced pressure to give the title compound as a colorless solid (20 mg, 70%). NMR and 

15 analytical HPLC showed this to be a 1: 1 mixture of transicis isomers, m/z (ES*) 530 (M+1). 
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The following compounds were prepared as mixtures of cis- and fra/ty-isomers from (/?S)-p- 
[(4-oxo- l-phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)ben2eneethanol (Example 15) 
according to the method of Example 55, substituting a suitable amine for piperidine. 




Cis-(RS)- & TranS'(RS)' 



miz 

Ex. -NR^ Formula M,W. (ES*) 

(M+1). 

■"S6 7^^\ C28H33F6N03 545 546 

-OH 



-o 



57 r-\ _ C31H37F6N04 601 602 



58 ,OH C28H33F6N03 545 546 

59 _^^ph C31H33F6N02 565 566 

60 —M'^v,^^ C31H34F6N202 580 581 



61 C33H35F7N202 624 625 

62 C27H31F6N02 515 516 



-o 



63 C24H27F6N02 475 476 
H 

64 r-\ C30H38F6N2O2 572 573 

65 ^/-^ C29H35F6N02 543 544 

66 /—\ C32H33F6N02 577 578 
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NRa ^» 

Cis-iRS)- & Trans-(RS)- 



m/z 

Ex. -NR, Formula M.W. (ES*) 

(M+1). 

"ot C29H35F6N02 S« 544 



68 -iQn-^^ C34H35F6N302S 663 664 

69 /-^ C29H35F6N02 543 544 



70 C28H33F6N02 529 530 



71 — r^^^ C27H31F6N02S 547 548 

72 /— \ C29H35F6N02 543 544 

73 ^ ^ ^ ^ C29H33F6N02 541 542 

74 _M^oo,Me C26H29F6N04 533 534 

H 

75 C33H42F6N202 612 613 

76 C30H37F6NO2 557 558 



C29H35F6N03 559 560 
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m/z 



Ex. -NR, Formula M.W. (ES*) 

(M+1). 

C29H35F6N03 559 560 



C26H29F6N02 501 502 



The following isomers were prepared from the compounds of Examples 55, 56 and 46 by 
MPLC chromatography on silica gel, eluting with CH,CyMeOH/Et,N (95:5:0.2). 




m/z 

Ex. -NR, Stereochemistry Fbrmula M.W. (ES*) 

(M+1). 




Os-iRSy C28H33F6N02 529 530 

Trans-{RS)- C28H33F6N02 529 530 

Cis-iRSy- C28H33F6N03 545 546 

Trans-{RS)- C28H33F6N03 545 546 



84 / — ^ Trans-iRSy C27H31F6N03 531 532 
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EXAMPLE 85 

TranS'(RS)'&- { \ 1 -Pheny 1-4-f phen vlmethvlamino)c vclohexvll methoxv 1 -3.5- 
bisftrifluoromethynbenzeneethanol Hydrochloride and 
Cf;g-f/?5^-P-(ri-Phenyl"4-(phenvlmethvlamino'>cvclohexyl1niethoxy}-3>5- 
5 bisf trifluoromethvnbenzen eethanol Hydrochloride 

Benzylamine (1.07 mL, 9.8 mmol) was added to a mixture of (/?iS)-p-[{4-oxo-I- 
phenylcyclohexyI)methoxy]-3,5-bis(trifluoromethyl)benzeneethanol (Example 15, 1.5 g, 
3.2 mmol) and dry alumina (1 g) in ethanol (35 mL) and the mixture was heated under reflux 
overnight. The mixture was cooled, filtered and cooled to -78 ®C. Sodium borohydride 

10 (1.23 g, 32.6 mmol) was added in portions over 2 hours, then aqueous sodium hydrogen 
carbonate (saturated, 20 mL) was added and the mixture was wanned to room temperature. 
The solvent was evaporated under reduced pressure and ethyl acetate (50 mL) and water 
(50 mL) were added. The layers were separated and the organic fraction was dried (MgSO^) 
and the solvent was evaporated under reduced pressure. The residue was purified by flash 

15 column chromatography on silica gel, elutmg with CHjClj/MeOH/EtjN (98:2: 1) to give a 5: 1 
mixture of transicis isomers (1.48 g), which was dissolved in ethyl acetaterhexane (3:1, 
13 mL) and treated with ethereal hydrogen chloride (IM, 2.7 mL). The solid was collected 
and dried in vacuo to give: 
ti2aiS'{^S)'fi'{[l'phenyl'4-(phenyImsthylamitw)cy^ 

20 bis(trifluoromethyl)benzeneethanol hydrochloride (L3 g, 72%). 'H NMR (400MHz, CDgOD) 
5 1.43-1.54 (2H, m), 1.73-1.82 (2H, m), 2.05-2.18 (2H. m), 2.50-2.58 (IH, m), 2.67-2.71 (IH, 
m), 2.82-2.88 (IH, m), 3.24 (IH. d, / 8.6 Hz), 3.37 (IH, d, J 8.6 Hz), 3.53-3.64 (2H, m), 4.13 
(2H, s), 4.34 (IH, t, J 5.0 Hz), (IH, m), 7.33-7.45 (9H, m), 7.65 (2EI, s), and 7.81 

(IH, s). m/z (ES*) 552 (M+1). 

25 The mother liquors from the recrystallisation were collected and the solvent was evaporated 
under reduced pressure. The residue was crystallised from ethanol/water (70:30) and the solid 
was collected and dried in vacuo to give: 
c\S'QSiSyP-{[l'phenyl^'(phenylrnethylam^ 

bis(trifluoromethyl)benzeneethanol hydrochloride (50 mg, 3%), 'H NMR (400MHz, CD3OD) 
30 8 1.39-1.70 (4H, m), 1.81-1.90 (2H, m), 2.15-2.18 (IH, m), 2.36-2.39 (IH. m), 2.56-2.60 (IH, 
m), 3.48-3.61 (3H, m), 3.84 (IH, d, J 8.6 Hz), 3.77 (2H, s), 4.37 (IH, t, J 5.0 Hz), 7.18-7.48 
(lOH, m), 7.64 (2H, s), and 7.80 (IH, s). m/z (ES*) 552 (M+1). 
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EXAMPLE 86 

Trans-(RS)-P-f [ l-Phenvl-4-(phenvlmethvlainino^cvclohexvllmethoxv 1-3.5- 
bisftrifluoromethyPbenzeneethanol 

A sample of trans-(RS)'^-{ [l-phenyl-4-(phenylmethylainino)cyclohexyl]methoxy }-3,5- 
5 bis(trifluoromethyl)benzeneethanol hydrochloride (Example 85) was suspended in aqueous 
sodium hydrogen carbonate (saturated) and the mixture was extracted with ethyl acetate (3 x). 
The combined organic fractions were dried (MgSO^) and the solvent was evaporated under 
reduced pressure to give the title compound. 'H NMR (400MHz, CD3OD) 5 1.17-1.29 (2H, 
m), 1.58-1.68 (2H, m), 1.83-1.89 (2H, m), 2.36-2.40 (IH, m), 2.53-2.65 (2H, m), 3.21 (IH, d, 
10 7 8.0 Hz), 3.33 (IH, d, J 8.0 Hz), 3.51 (IH, dd, J 10.8, 4.8 Hz), 3.61 (IH, dd, J 10.8, 5.6 Hz), 
3.72 (2H, s), 4.30 (IH. t, J5.2 Hz), 7.15-7,30 (8H, m), 7.40-7.42 (2H, m), 7.63 (2H. s). and 
7.79 (lH,s). 

EXAMPLES? 

15 rrflw^-fJ?5)-P-rf4-Amino-l-phenvlcvclohexvnmethoxvV3.5-bisftri^ 
benzeneetfaanol 

A slurry of palladium on carbon (5%, 20 mg) in methanol (10 mL) was added to a solution of 
franj-(/?5)-P-{[l-phenyl-4-(phenylmethylaniino)cyclohexyl]methoxy}-3^- 
bis(trifluoromethyl)benzeneethanol hydrochloride (Exanq>le 85, 79 mg, 0.13 mmol) in etbanol 
20 (4 mL) and the mixture was shaken undar an atmosphere of hydrogen (50 psi) for 16 hours. 
The mixture was filtered through Celite™, washing with efhanol, and the solvent was 
evaporated under reduced pressure. The residue was crystallised from Et^O/EtOAc (2: 1, 
1 mL) and the solid was collected and dried in vacuo to give the title compound as a colorless 
soM(25mg,37%). m/z (ES*) 462 (M+1). 

25 

EXAMPLE 88 

a^-fi?y>-B-ff4-Amino-l-phenylcyclohexvnmethoxv1-3,5-bisftrifluQromethvl) benzene 
Prepared from cw-</?S)-P-{[l-phenyl-4-(phenylmethylamino)cyclohexyl]methoxy}-3,5- 
bis(trifluoromethyl)benzeneethanol hydrochloride (Exanople 85) according to the method of 
30 Example 87. m/z (ES*) 462 0^+1). 
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EXAMPLE 89 

Trans-(RS)-&-( ( 4-rN-Methvl(phen vlmethvnaminol- 1 -phenvlcvclohexvl \ methoxv V3.5- 
bisftrifluoromethvi^benzeneethanol 

Prepared from rrfln5-(/?5)-P-{ [l-phenyl-4-(phenylmethylamino)cycIohexyl]methoxy }-3,5- 
5 bis(trifluoromethyl)benzeneethanol (Example 86) according to the method of Example 212. 
m/zCES") 566 (M+1). 

EXAMPLE 90 

rranj4/?5>-P-rf4-Methvlamino-l-phenvlcvclohexynmethoxv1-3.5-bis(triflu 
10 benzeneethanol 

Prepared from ^r^ln5-(/^S)-P•({4-[N-methyl(phenylmethyl)amino]-l-•phenylcyclohexyl} 
methoxy)-3,5*bis(trifiuoromethyl)beiizeneethaiiol (Example 89) according to the method of 
Examples?, m/z (ES") 476 (M+1). 

EXAMPLE 91 

rranWJ?S)"P-rf4-(N-r2"(I)unethvlamino)acetvl1aminol-l-phenvlcvclohexv^^^ 
bisftrifluoromethvl^benzeneethanol 

Triethylamine (25 ^L, 0.18 mmol) was added to a mixture of frawj-(/fiS)-P-[(4-amino-l- 
phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)benzeneethanol QExample 87, 30 mg, 
0.06 mmol), N,N-dimethylglycine (18 mg, 0.15 nmiol), 1-hydroxybenzotriazole (8 mg, 
0.06 mmol) and l-(dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (15 mg, 
0.08 ntmiol) in dry dicUoromethane (3 mL) and the mixture was stirred at room temperature 
overnight. Aqueous sodium hydroxide (0.05M, 3 mL) and dichloromethane (5 mL) were 
added and the layers were separated. The aqueous layer was extracted with dichloromethane 
(3x3 mL) and the combined organic fractions were poured onto an SCX cartridge (Varian 
Bond Elut™; 10 mL/500 mg). The cartridge was washed with methanol (4x2 mL), then 
eluted with methanolic anmionia (2M, 2x2 mL) and the solvent was evaporated under 
reduced pressure. The residue was purified by column chromatography on a short column of 
siUca gel. eluting with CHjCyMeOH/EtjN (100:0:1 increasing to 90:10:1), to give the title 
compound as a colorless solid (12 mg, 36%). m/z (ES*) 547 (M+1). 

The following compounds were prepared from ^rflns-(/?5)-P-[(4-amino-l- 
phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)benzeneethanol CExanq>le 87) or trans- 
(/JS)-P-[(4-methylamino-l-phenylcyclohexyl)methoxy]-3,5.bis(trifluoromett^^^ 



15 



20 



25 



30 
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benzeneethanol (Example 90) according to the method of Example 91, substituting a suitable 
acid for N,N-dimethylglycine. 



Trans-(RS)- 



m/z 

Ex. -NRj Fonnula M.W. (ES") 

(M+1). 

~92 C26H27F6N503 571 572 

H 

93 _^^jtJ5-<Q C30H34F6N6O3 640 641 

94 ff C31H38F6N203 600 601 

95 P C29H36F6N203 574 575 

H 

96 P C27H27F6N303 555 556 



97* P rA C29H34F6N203 572 573 



H 



98 I? COs«Bu C33H40F6N2O5 658 659 

99 P C25H27F6N03 503 504 



H 

100 p trH" C27H29F6N503 585 586 



101 j? C32IM0F6N2O3 614 615 
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CF3 

Trans-iRS)- 



m/z 

Ex. -MR, Formula M.W. (ES*) 

(M+1). 

"102 9 C28H29F6N303 569 570~ 



103 P r\ C30H36F6N2O3 586 587 



1-Pyrrolidineacetic acid: WO 9519344. 



EXAMPLE 104 
rrflnj-f/?iS.5VN-fl-f ra-Hvdroxvmethvl'3,S-bisftrifluoromethyl^ 
phenvlcycIohexvl)-2"pvrrolidinecarboxamide 

5 Trifluoroacetic acid (4 drops) was added to a solution of trans'(RS,S)'Ul-dimtthylethyl 2-[(l 
{[a-hydroxymethyl"3,5-bis(trifluoromethyl)phenylmethoxy]methyl}-l-ph^ 
cyclohexylamino)carbonyl3-l-pyrrolidinecarboxylate (Example 98, 5 mg, 8 |imol) in 
dichloromethane (3 mL) and the mixture was stirred at room temperature for 5 minutes. 
Aqueous sodium hydrogen carbonate (saturated, 3 mL) and dichloromethane (5 mL) were 

10 added and the layers were separated. The aqueous layer was extracted with dichloromethane 
(3x3 mL) and the combined organic fractions were poured onto an SCX cartridge (Varian 
Bond Elut™; 10 mL/500 mg). The cartridge was washed with methanol (4x2 mL), then 
eluted with methanolic ammonia (2M, 2x2 mL) and the solvent was evaporated under 
reduced pressure to give the title compound as a colorless solid (3 mg, 70%). 

15 m/z(ES0559(M+l). 



EXAMPLE 105 

Cis- and rran5-(/?.y)-P-r(l~PhenvM-dimethvlaminocvclohexvnmethoxvl-3.S- 
bisftrifluoromethvl^benzeneethanol 
20 A slurry of palladium on carbon (5%, 20 mg) in methanol (10 mL) was added to a solution of 
(/?S)-P-{[l-phenyl-4-(phenyhnethylamino)cyclohexyl]methoxy}-3,5- 
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bis(trifluoromethyl)benzeneethanol (1:1 mixture of cis- and tm/ts-isomers. Example 45, 
140 mg, 0,25 mmol) in methanol (4 mL) and the mixture was shaken under an atmosphere of 
hydrogen (50 psi) for 16 hours. The mixture was filtered through Celite™ and a slurry of 
palladium hydroxide (20% , 50 mg) in methanol (10 mL), aqueous formaldehyde (37% . 
5 2 mL) and acetic acid (35 mg) were added. The mixture was shaken under an atmosphere of 
hydrogen (50 psi) for 16 hours, filtered through Celite™, washing with methanol, and the 
solvent was evaporated under reduced pressure to give the title compound as an oil (90 mg, 
72%). NMR and analytical HPLC showed this to be a 1:2 mixture of trem- and cis- 
isomers, m/z (ESO 490 (M+1). 

10 

EXAMPLE 106 

rrflyi^-(/?5)-B-rf4-Cvclopropvlmethvlamino-l-phenvlcvclohexv nmethoxv1-3,5- 
bisftrifluoromethvnbenzeneethanol Hydrochloride 
Prepared from ^ra/w-(/?5)-P-[(4-amino-l-phenylcyclohexyl)methoxy]-3,5- 
15 bis(trifluoromethyl)benzeneethanol (Example 87) and cyclopropane carboxaldehyde 
according to the method of Exanople 55. m/z (ESO 516 (M+1). 

EXAMPLE 107 

L2-Dihvdro-5-(rN-fl-fra-Hvdroxvmethvl-3.5-bisftrifluorQmethvnDhe nvlm^^ methvl)-> 
20 l-phenvlcvclQhex-4-vnm pihylamino1 methvll-3ff' L2.4-triazol-3-one 

Methyl 2-(2-chloro-l-miinoethyl)hydrazmecarboxylic acid (/. Med Chem. 1996, 39, 2907- 
2914; 8 mg, 0.05 mmol) was added to a mixture of rrflnj-</lS)-P-[(4-methylamino-l- 
phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)ben2eneethanol (Biample 90, 23 mg, 
0.04 mmol) and potassium carbonate (30 mg, 0.22 mmol) in dimethylformamide (1 mL) and 
25 the mixture was stirred at room temperature for 72 hours. The mixture was poured into water 
(10 mL) and extracted with ethyl acetate (2 x 20 mL). The combined organic fractions were 
dried (MgSO ^ and the solvent was evaporated under reduced pressure. The residue was 
dissolved in toluene (10 mL) and the mixture was stirred under reflux for 16 hours. The 
solvent was evaporated under reduced pressure and the residue was purified by flash column 
30 chromatography on silica gel, eluting with CH^CyMeOHZEtjN (100:0: 1 mcreasing to 

90:10: 1). to give the title compound as a colorless oQ (8 mg, 32%). m/z (BS*) 573 (M+1). 
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EXAMPLE 108 

Cis-(RS)'Meih\\ l'( Ul fa«Hvdroxvmethvl"3,5-bis(trifluoroniethvnphenvlmethoxv1 methvU- 
1 -phen vlcvclohex-4-vl)piperidine-4-carboxvlate and 

Trans-( /g5)-Methyl 1 -( 1 -f ra>Hvdroxymethvl-3,5''bis(trifluoromethyl)phenvlmethoxv1 
5 methyl l-phenvlcycloheX"4'Vnpiperidine-4-carboxvlate 

A mixture of sodium cyanoborohydride (83 mg, 1.3 mmol) and zinc chloride (90 mg, 
0.65 mmol) in methanol (2 mL) was added to a solution of (/?S)-P-[(4-oxo-l- 
phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)benzeneethanol (Example 15, 300 mg, 
0.65 mmol) and ethyl 4-piperidinecarboxylate (307 mg, 1.96 mmol) in methanol (30 mL) and 

10 the mixture was stirred at room temperature overnight. The solvent was evaporated under 
reduced pressure and aqueous sodium hydrogen carbonate (saturated, 3 mL) and 
dichloromethane (3 mL) were added. The layers were separated and the organic fraction was 
poured onto an SCX cartridge (Varian Bond Elut™; 10 mL/500 mg). The cartridge was 
washed with methanol (4x2 mL), then eluted with methanoUc ammonia (2M, 2x2 mL) and 

15 the solvent was evaporated under reduced pressure. The residue was dissolved in methanol 
(5 mL) and sodium (catalytic) was added. The nwxture was stirred at room temperature for 
1 hour, then the solvent was evaporated under reduced pressure and ethyl acetate (50 mL) and 
water (50 mL) were added. The layers were separated and the organic fraction was dried 
(MgSO^ and and the solvent was evaporated under reduced pressure. The residue was 

20 purified by MPLC chromatography on silica gel, eluting with CHjCyMeOH/EtjN (95:5:0.2) 
to give: 

cv&'(RSyinethyl l'(l-f[a-hydroxymethyU3,5'bis(trifluoromethyl)phenylmethoxy^ 

phenyl cycloheX'4'yl)piperidine'4'Carboxylate as a colorless solid (130 mg, 33%); *HNMR 

(360MHz, CD3OD) 5 1.45-1.94 (lOH, m), 2.16-2.36 (6H, m), 2.90-2.95 (2H, m), 3.47 (3H, s), 

25 3.42-3.53 (3H, m), 3.69 (IH. d, J 8.8 Hz), 4.30-4.32 (IH, m), 7.22-7.26 (IH. m), 7.32-7.39 
(4H. m), 7,56 (2H, s), and 7.78 (IH, s); m/z (ES*) 588 (M+1); and 
trans-(RS)-m^/%/ l-(l-/[a-hydroxymethyl'3,5-bis(trifluorometkyl)pheny^ methyl 
phenyl cyclohex-4'yl)piperidine-4-carboxylate as a colorless solid (97 mg, 25%); 'H NMR 
(360MHz, CD3OD) S 1.27-L33 (2H, m), L60-1.68 (4H, m), 1.77-1.83 (4H, m), 2.12-216 (2H, 

3() m), 2.24-2.27 (IH, m), 2.39-2.44 (2H, m), 2.56-2.61 (IH, m), 2.78-^82 (2H, m), 3.21 (IH, d, 
/ 8.8JEiz), 3.33 (la d, J 8.8 Hz), 3.52 (IH, dd, J 11.5, 5.0 Hz), 3,61 (3H, s), 3.58-3.63 (IH. 
m), 4.31 (IH, t, /5.8 Hz), 7.16-7.20 (IH, m), 7,28-7.33 (2H, m). 7.39-7.41 (2H, m), 7.64 (2H, 
s), and 7.80 (IH, s); m/z (ES") 588 (M+1). 
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EXAMPLE 109 

rmn^-f/?51-l-n-{ra-Hvdroxvmethvl-3,5-bisftrifluQromethvi)phenvlmethoxv1^ 
phenvlcvclQhex>4-vl)piperidine-4-methanol 

A solution of diisobutylaluminium hydride (l.OM in toluene, 0.35 niL, 0.35 mmol) was added 
5 to a cooled (0 ^C) solution of /ran5-(/?S)-'methyl l-(l-{ [a-hydroxymethyl-3,5- 

bis(trifluoromethyl)phenylmethoxy]methyl }- I-phenyl cyclohex-4'-yl)piperidine-4-carboxylate 
(Example 108, 50 mg, 0.08 mmol) in toluene (5 mL). The solution was allowed to warm to 
room temperature and stirred for 16 hours. Methanol (2 mL), then water (2 mL) and ethyl 
acetate (5 mL) were added and the layers were separated. The organic fraction was dried 
10 (MgSO^ and the solvent was evaporated under reduced pressure to give the title compound as 
a colorless soUd (40 mg, 84%). m/z (ES^ 560 (M+1). 

EXAMPLE 110 

TranS'(RS)'l'( l-{ f a-Hvdroxvmethvl-3,5-bis(trifluoromethvnphenvlmethoxylmethyl}-l- 

15 phenvlcvclohex-4-vDpiperidine-4-carboxvlic Acid 

Potassium hydroxide (38 mg, 0.68 mmol) was added to a solution of ^ra/w-(/?5)-methyl 1-(1- 
{[a-hydroxymethylO,5-bis(trifluoromethyl)phenylmethoxy]methyl}-l--phenylcyclohex-4- 
yl)piperidine-4-carboxylate (Example 108, 50 mg, 0.08 mmol) in methanol (5 mL) and the 
mixture was stirred at room temperature for 16 hours. The solvent was evaporated under 

20 reduced pressure and water (2 mL) was added. The mixture was neutralised with hydrochloric 
acid (2M) and extracted with ethyl acetate (2x5 mL). The combmed organic fractions were 
dried (MgSO^ and the solvent was evaporated under reduced pressure to give the title 
compound as a colorless solid (28 mg, 56%). m/z (ES*) 574 (M+1). 

25 EXAMPLE 111 

rr£m^-f/tSl*l-fl>{ra-Hvdroxvmethvl-3.5-bis(trifluQrometfavl)phenyh^^ 
phenylcyclohex-4-vlVoLa«dimethvlpiperidine-4"methanol 
A solution of rrafw-(/tS)-methyl l-(l-{[ot-hydroxymethyl-3,5- 
bis(trifluaromethyl)phenylmethoxy]methyl}-l-phenylcyclohex-4-yl)piperidin 

30 (Example 108, 21 mg, 0.04 mmol) in tetrahydrofiiran (5 mL) was added dropwise to a cooled 
(0 ""Q solution of methyl magnesium bromide (3.0M in edier, 0.05 mL, 0.15 mmol) in 
tetrahydrofiiran (5 mL). The solution was allowed to warm to rocnn temperatuie and stirred 
for 4 hours. Aqueous ammonium chloride (saturated, 7 mL), then water (7 mL) and ethyl 
acetate (10 mL) were added and the layers were separated. The organic fiaction was dried 
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(MgSO^) and the solvent was evaporated under reduced pressure to give the title compound as 
a colorless solid (13 mg, 62%). m/z (ES*) 588 (M+1). 

EXAMPLE 112 

5 Trans-( RS)- ra-Hvdroxvmethvl-3 ,5-bis(trifluoroniethvnphenvlmethoxv1methvl 1-1- 
phenylcvclohex-4-vlVN.N-dimethylpiperidine-4-carboxaniide 
Prepared from rra/w-(/JiS)-l-(l-{[a-hydroxymethyl-3,5- 

bis(trifluoromethy l)pheny Imethoxy] methyl } - 1 -phenyl cyclohex-4-y l)piperidine-4-carboxylic 
acid (Example 1 10) and dimethylamine hydrochloride according to the method of Example 
10 182. m/z (ES*) 601 (M+1). 

EXAMPLE 113 

fiR5VMethvl f 1-f 1-f ra-Hvdroxvmethvl*33-bisftrifluoromethyttphenylmethoxylmethvn-l^ 
phenylcyclohex-4-vlidene)acetate 

15 Methyl (triphenylphosphoranylidene)acetate (261 mg, 0.78 nmiol) was added to a solution of 
(/?S)-P-[(4-oxo-l-pheiiylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)benzeneethanol 
(Example IS, 300 mg, 0.65 mmol) in dichloromethane (5 mL) and the mixture was stirred at 
40 °C for 16 hours. Additional methyl (triphenylphosphoranylidene) acetate (217 mg, 
0.65 mmol) was added and the mixture was stirred at 40 for 16 hours. The mixture was 

20 cooled and the solvent was evaporated under reduced pressure. The residue was purified by 
flash column chromatography on silica gel, eludng with isohexane/EtOAc (80:20), to give the 
title compound as a colorless oU (290 mg, 86%). 'H NMR (360MHz, CDCy 5 1.72-1.86 (3H. 
m), 2.18-2.29 (3H, m). 2.33-2.56 (2H, m). 3.21 (IH, d, / 8.8 Hz), 3.36 (IH, d, / 8.8 Hz), 
3.49-3.52 (3H, m). 3.67 (3a s), 4.25-4.32 (IH, m), 5.62 (IH, s). 7.26-7.27 (IH, m), 7.38-7.41 

25 (4H, m), 7.53 (2H, s), and 7.77 (IH, s). 

EXAMPLE 114 

Cis- and Trans-(RS)-Melfhvl fl-f 1-f ra-Hvdroxymethyl-3.5-bisftrifluoromethvn 
phenvlmethoxylmethyl )-l-phenvlcvclohex-4-vnacetate 

30 A slurry of palla(Uum on carbon (5%, 10 mg) in methanol (1 mL) was added to a solution of 
(/JS)-methyl (l-(l-{[a-hydroxymethyl-3,5-bis(trifluoromethyl)phenylmethoxy] methyl}-l- 
phenyl cyclohex-4-ylidene)acetate (Exanq)le 113, 100 mg, 0.19 mmol) m methanol (5 mL) 
and the mixture was shaken under an atmosphere of hydrogen (40 psi) for 1 hour. Hie mixture 
was filtered through Celite™ and the solvent was evaporated under reduced pressure to give 

35 the title compound as an oil (87 mg, 87%). 'H NMR and analytical HPLC showed this to be a 
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1:1 mixture of trans- and c/^-isomers. NMR (400MHz, CDCy 5 1.04-1.35 (2H, m), 
L54-L87 (6H, m), 2.07-2.50 (3H, m), 3.20-3.29 (2H, m), 3.43-3.51 (2H, m), 3.62 and 3.68 
(Total 3H, each s), 4.24-4.32 (IH, m), 7.22-7.43 (5H, m), 7.54 (2H, m), and 7.78 (IH, m). 

5 EXAMPLE 115 

aVf/?yi-l-r2-a-fl-fra-Hvdroxvmethvl-3.5-bisrtiifluoromethvnphenvto ^^ 
phenvlcvclohex-4-vltethynpvrrolidine and 
rrflW5-f/?5:)-l-r2-fl-fl-{ra-Hvdroxvmethvl-3.5-bisftrifluoro^ 
l-phenylcyclohex-4-ynethynpvrrolidme 

10 A solution of diisobutylaluminium hydride (l.OM in hexane, 0.33 mU 0.33 mmol) was added 
dropwise to a cooled (-78 °Q solution of (i?S)-methyl (l-(l-{[a-hydroxymethyl-3,5- 
bis(trifluoromethyl)phenylmethoxy]methyl}-l-phenyl cyclohex-4-yl)acetalB (Example 114, 
1: 1 mixture of trans- and cij-isomers, 87 mg, 0.17 mmol) in isohexane/dichloromethane (3:1» 
12 mL). The mixture was stirred at -78 for 4 hours, then methanol (2 mL), water (2 mL) 

15 and ethyl acetate (5 mL) were added. The layers were separated and the organic fraction was 
dried (MgSO^) and the solvent was evaporated under reduced pressure. The residue was 
dissolved in methanol (3 mL) and pyrrolidine (0.14 mL, 1.7 mmol) and a mixture of sodium 
cyanoborohydride (42 mg, 0.66 mmol) and zmc chloride (46 mg, 0.33 mmol) m methanol 
(5 mL) were added. The mixture was stirred at room temperature overnight, and the solvent 

20 was evaporated under reduced pressure. Aqueous sodium hydrogen carbonate (saturated, 
3 mL) and dichloromethane (3 mL) were added and the layers were separated. The organic 
fraction was poured onto an SCK cartridge (Varian Bond Elut™; 10 mL/500 mg) and the 
cartridge was washed with methanol (4x2 mL), then eluted with methanolic ammonia (2M, 2 
X 2 mL), The solvent was evaporated under reduced pressure. The residue was purified by 

25 MPLC column chromatography on siUca gel, eluting with CH^Cl/MeOH/EtaN (98:2:0.2) to 
give: 

cis-(ELS)'l'[2'(l'(H[a-hydroxymethyl-3,5-bi^^ 

phenyl cyclohex-4'yl)ethyl]pyrroUdme (13 mg, 14%) as a colorless solid; *HNMR (360MHz, 
CDfiD) 5 1.23-1.45 (3H, m), 1.57-1.74 (6H, m), 2.00-i08 (4H, m), 2.14^2.20 (IH. m), 
30 2.31-2.35 (IH, m). 3.00-3.22 (6H, m), 3.44-3.60 (3H, m), 3.76 (la d, J 8.8 Hz), 4.37 (IH, t, 
/ 5.6 Hz), 7.14-7.18 (IH, m), 7.24-7.28 (2H, m), 7,37-7.39 (2H, m), 7.65 (2H, s), and 7.81 
(IH, s); m/z (ESO 544 (M+1); and 
timS'(^yH2'(l'(H[a'hydroxymethyl^^^^ 

phenyl cyclohex'4'yl)ethyljpyrrolidine (10 mg, 1 1%) as a colorless solid; 'H NMR (360MHz, 
35 CDjOD) 5 LOl-Lll (2H. m), 1.46-1.50 (3H, m), 1.60-1.71 (4H, m), 2.01-2.09 (4H, m). 
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2.36-2.41 (IH, m), 2.51-2.56 (IH, m), 3.03-3.35 (7H, m), 3.35 (IH, d, / 8.8 Hz), 3.47 (IH. dd, 
/ 10.8, 7.2 Hz), 3.51 (IH, dd, J IX 4.3 Hz), 4.31 (IH, t, J 5.8 Hz), 7.16-7.20 (IH, m), 
7.24-7.31 (2H, m), 7.37-7.40 (2H, m), 7.64 (2H, s), 7.80 (IH, s); m/z (ES*) 544 (M+1). 

5 EXAMPLE 116 

Trans-( RS)'Mtthvl a-f {4- r4-f 4-Fluorophenvnpiperidin- 1-vlV 1 -phenvlcvclohexyl ) methoxv V 
3.5-bisf trifluoromethvnbenzeneacetate 

Methyl a-dia2o-3,5-bis(trifluoromethyl)benzeneacetate (WO 95/21819, 97 mg, 0.31 mmol) in 
dichloromethane (1 mL) was added over 15 minutes to a mixture of fra/i^-4-[4-(4- 

10 fluorophenyl)piperidin-l-yl]-l-phenylcyclohexanemethanol (Description 21, 98 mg, 

0.27 mmol) and rhodium acetate dimer (1 mg) in dichloromethane (1 mL) and the mixture 
was stirred at room temperature for 1 hour, then at 40 for 1 hour. The mixture was cooled 
and further methyl a-diazo-3,5-bis(trifluoromethyl)benzraeacetate (110 mg, 0.35 mmol) in 
dichloromethane (1 mL) was added. The mixture was stirred at room temperature for 0,5 hour, 

15 then at 40 for 0.5 hour. The mixture was cooled, divided into four portions and poured 
onto four SCX cartridges (Varian Bond Elut*"^; 10 mL/500 mg). Each cartridge was washed 
with methanol (4x1 mL), then eluted with methanolic anmionia (2M, 4x1 mL). The solvent 
was evaporated under reduced pressure and the residue was purified by flash column 
chromatography on silica gel, eluting with CH2CyMeOH/NH3(Aq.) (97.5:2.5:0.25) to give 

20 the title compound (61 mg, 35%). m/z (ES*) 652 (M+1). 



EXAMPLE 117 

rmn5-3.S-Bisftrifluoromethvl^henvhnethvl4-r4-(4-Huorophenvl)Diperidm^ 
phenvlcvclohexanecaiboxvlate 
25 Prepared from 3,5-bis(trifluoromethyl)phenylmethyl 4-oxo-l-phenylcyclohexanecarboxylate 
(Example 16) and 4-(4-fluorophenyl)piperidine (Description 16) according to the method of 
Example 55. The product was purified by preparative thin layer chromatography on silica gel, 
eluting with aE!2CVMeOH/Et3N(Aq.) (95:5:1). m/z (ES*) 608 (M+1). 

30 EXAMPLE 118 

rra«^"(/giy^-l-r3.S-Bisftrifluorometiivnphenyllethyl4-r4-f4-HuoroDhenvnpi 
phenvicvclohexanecarboxvlate 

Oxalyl chloride (31 ^1, 0.36 mmol) was added to a mixture of /ranf-4-[4-(4- 
fluaropbenyl)iHperidin-l-yl]-l-phenylcyclohexanecarboxylic acid hydrochloride (Description 
35 20, 50 mg, 0. 12 mmol) and dimethylformamide (1 drop) in dichloromethane (2 mL) and die 
mixture was stirred at room temperature for 2 hours. The solvent was evaporated under 
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reduced pressure and the residue was dissolved in dichlorqethane (2 mL). (/?5)-a-Methyl-3,5- 
bis(trifluoromethyl)benzeneniethanol (93 mg, 0.36 mmol), triethylamine (59 [xl, 0.42 mmol) 
and 4-dimethylaminopyridine (1 mg) were added and the mixture was stirred at room 
temperature for 2 hours. The solvent was evaporated under reduced pressure and aqueous 
5 sodium carbonate (10%, 25 mL) and ethyl acetate (25 mL) were added. The layers were 
separated and the aqueous layer was extracted with ethyl acetate (25 mL). The combined 
organic fractions were washed with brine (25 mL), dried (MgSO^) and the solvent was 
evaporated under reduced pressure. The residue was purified by flash column chromatography 
on silica gel, eluting with isohexane/EtOAc (90: 10 increasing to 0: 100), to give the title 
10 compound (39 mg, 52%). m/z (ES*) 622 (M+1). 

EXAMPLE 119 

rrfln5r"(/?5)-2>HvdroxV'2-r3.5-bisftrifluoromethvnphenvl1ethvl4-r4-f4- 
Fluorophenvl)piperidin-l-yll'l«phenvlcvclohexanecarboxvIate 

15 Oxalyl chloride (50 |il) was added to a mixture of rmn5-4-[4-(4-fluorophenyl)piperidin-l-yl]- 
l-phenylcyclohexanecarboxylic acid hydrochloride (Description 20, 63 mg, 0.15 nmiol) and 
dimethylformamide (1 drop) in dichloromethane (2 mL) and the mixture was stirred at room 
temperature for 1 hour. The solvent was evaporated under reduced pressure and the residue 
was dissolved in dichloroethane (4 mL), Triethylamine (100 ^il, 0.72 mmol), (i?5)-'l-[3,5- 

20 bis(trifluoromethyl)phenyl]-l,2-ethanediol (Description 3, 1 10 mg, 0.40 mmol) and 4- 

dimethylaminopyridine (1 mg) were added and the mixture was stirred at room temperature 
for 2 hours. Dichloromethane (20 mL) and aqueous sodium carbonate (10%, 20 mL) were 
added and the layers were separated. The aqueous fraction was extracted with 
dichloromethane (10 mL), then with ethyl acetate (10 mL). The combined organic layers were 

25 dried (Na^SO^ and the solvent was evaporated under reduced pressure. The residue was 

purified by flash column chromatography on silica gel, eluting with CH2Cl2/MeOH/NH3(AqO 
(95:5:0.5 increasing to 90:10:1) to give the title compound, m/z (ES*) 638 (M+1). 

EXAMPLE 120 

30 rrfl;z^-(jgiS)-a-nr2-(Trimethvlsilvl)ethoxv1methoxvlmethvlvr3,5- 

bisf trifluoromethvDnhenvllmethyl 4-r4-(4-Fluorophenvl)piperidin- 1-vll-l- 
phenvlcvclohexanecarboxvlate 

Prepared from rran5-4-[4-(4-fluorophenyl)piperidin-l-yl]-l-phenylcyclohexanecarboxylic 
acid hydrochloride (Description 20) and (/?S)-l-[3,5-bis(trifluoromethyl)-a-{[2- 
35 (trimethylsilyl)ethoxy]methoxymethyl }benzenemethanol (Description 4) according to the 
method of Example 1 19. m/z (ES*) 768 (M+1). 
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EXAMPLE 121 

rmn^-(/?y>'a-(HvdroxvmethvlVr3,5-bis(trifluoromethvl)phenvl1meth^ 4-r4-f4- 
FjuorophenyDpiperidin- l-vll- l-(phenyDcvclohexanecarboxvlate 
5 Trifluoroacetic acid (0.5 mL) was added to a solution of tranS'{RS)-a-([[2' 

(triraethylsilyl)ethoxy]methoxy}methyl)-[3,5-bis(trifluoromethyl)phenyl]m 4-[4-(4- 
fluorophenyl)piperidin-l-yl]-l-(phenyl)cyclohexanecarboxylate (Example 120, 37 mg, 
48 jimol) in dichloromethane (2 mL) and the mixture was stirred at room temperature for 
1 hour. The solvent was evaporated under reduced pressure and the residue was purified by 
10 flash column chromatography on silica gel, eluting with CH2Cl2/MeOH/NH3(Aq.) (95:5:0.5) 
to give the title compound (19 mg, 62%). m/z (ESO 638 (M+1). 

EXAMPLE 122 
rrgw^-(/?5)>Methvla-a4-r4^4-PluQrQphenvftpiperidin-l-vll-l- 

15 phenylcyclohexyl}carbonvloxvV3.5-bisftrifluoromethvnben2eneacetate 

Methyl a-diazo-3,5-bis(trifluoromethyl)benzeneacetate (WO 95/21819, 200 mg, 0.64 mmol) 
in dichloromethane (2 mL) was added to a mixture of /ranj-4-[4-(4-fluorophenyl)piperidin-l- 
yl]-l-phenylcyclohexanecarboxylic acid hydrochloride (Description 20, 103 mg, 0.25 mmol) 
and ifaodium acetate dimer (4 mg) in dichloromethane (2 miL) and the mixture was stirred at 

20 room temperature for 1 hour. Further methyl a-diazo-3,5-bis(trifluoromethyl)benzencacetate 
(100 mg, 0.32 mmol) in dichloromethane (1 mL) was added and the mixture was stirred at 
room temperature for 1 hour. Further methyl a-diazo-3,5-bis(trifluoromethyl)benzeneacetate 
(50 mg, 0.16 mmol) in dichloromethane (1 mL) was added and the mixture was stiitred at 
room temperature for 1 hour. The solvent was evaporated under reduced pressure and the 

25 residue was purified by flash column chromatography on silica gel, eluting with 

CHjCl/MeOH (97.5:2.5) to give the title compound (18 mg, 1 1%). m/z (ES*) 666 (M+1). 

EXAMPLE 123 

Cij-l4-f4-f4-Fluorophenynpiperidin'l-vl1-l-ptenylcvclohexvllmethvl3.5- 
30 BisftrifluorometfivnbCTZQate and 

rrfl/i^-{444-(4-Huorophenvnpiperidin>l-vll-l-phenv lcvclohexvllme^^^^ 
Bisftrifluoromethvnbepzoate 

Sodium triacetoxyborohydride (420 mg, 2 mmol) was added to a mixture of (4-oxo-l- 
phenylcyclohexyl)methyl 3,5-bis(trifluoromethyl)benzoate (Example 10, 180 mg, 0.4 mmol), 
35 4-(4-fluorophenyl)piperidine (Description 16, 72 mg, 0.4 mmol), and acetic acid (1 14 ^1, 
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2 mmol) in 1,2-dichloroethane and the mixture was sdrred at room temperature for 70 hours. 
Saturated aqueous sodium hydrogen carbonate (30 mL) was added and the ntixtuie was 
extracted with ethyl acetate (3 x 20 mL). The combined organic fractions were washed with 
brine, dried (MgSO^ and the solvent was evaporated under reduced pressure. The residue was 
5 purified by preparative thin layer chromatography, eluting with isohexane /EtOAc (50:50) to 
give: 

ci%-{4-[4-(4-fluorophenyl)piperidin-l-yl]-l'phenylcyclohexyl}nK 

bis(trifluoromethyl)benzoate (7.8 rag, 3%); 'H NMR (360MHz, CDCy 5 1.69-1.93 (lOH, m), 
2.24-2.60 (6H, m), 3.15 (2H, br d, J 10.6 Hz), 4.60 (2H, s), 6.98 (2H, t, J 8.7 Hz), 7.16-7.26 
10 (3H, m), 7.34-7.38 (2H, m), 7.43-7.45 (2H, m), 8.00 (IH, s), and 8.23 (2H, s); m/z (ES*) 608 
(M+1); and 

ti&ns-f4-[4-(4-fluorophenyl)piperidin-l-yl}-l-phenylq^clohexyl)methyl 3,^^ 
bis(trifluoromethyl)benzoate (9 mg, 4%); 'H NMR (360MHz, CDQ,) 6 1.34-1.44 (2H, m), 
1.60-178 (6H, m), 1.86-1.88 (2H, m), 2.14-2.20 (2H, m), 2.36-2.52 (2H, m), 2.58 (2H, br d, J 
15 12.4 Hz), 2.95 (2H, d, J 11.4 Hz), 4.23 (2H. s), 6.94 (2H, t, J 8.7 Hz), 7.11-7.15 (2H, m), 

7.22-7.26 (IH, m), 7.36-7.40 (2H, m), 7.45-7.47 (2H, m), 8.03 (IH, s), and 8.32 (2H, s); m/z 
(ES*) 608 (M+1). 

EXAMPLE 124 

20 Cla-l-Ptenvl-4-f4-phenvlpiperidin-l-yl>-N-ff3.5-bisrtrifluoromethy»phenyllmethyl} 
cyclohexanecarboxamide and 

rrfliiJ-l-Phenvl-4-f4-phenvlpipmidin-l-vlVN-[r3 .S-bisftrifluoromethvl'>Dhenvl1^ 
cyclohexan ecarhnxainide 

Prepared as a nuxture of cis- and <ranj-isomers from 4-oxo-l-phenyl-N-{[3,5- 
25 bis(trifluorometiiyl)phenyl]methyl}cyclohexanecarboxaniide (Example 17) and 4- 

phenylpiperidine according to the method of Example 45. The isomos were separated by 
HH.C purification [YMC R&D CR; isohexane/EtOH (60:40)]: 
d'&-l-phenyl-4-(4-phenylpiperidm-l-yl)-N-i[3,5-bis(tri^ 

cyclohexanecarboxamide; 'H NMR (360MHz, CD,OD) 5 7.79 (IH, s) 7.69 (2H, s), 7.38-7.18 
30 (lOa m), 4.47 (2H, s), 3.15 (2H. m), 3.05-2.40 (6H, m), 2.06 (2H, m), and 1.97-1.78 (9H, m); 
m/z (ESO 589 (M+1); 

\iws-l-phenyl-4-(4-pheny1piperidin-l-^)-N-{[3,5-bh(t^^ 

cyclohexanecarboxamide; 'H NMR (360MHz, CDjOD) 5 7.74 (IH, s) 7.55 (2H, s), 7.53-7.14 
(lOH, m), 4.39 (2H, s), 3.06 (2H. m), 2.80 (2H, m), 2.53 (2H, m), 2.32 (2H, m), and 1.99-1.29 
35 (IIH, m); m/z (ES*) 589 (M+1). 
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The following compounds were prepared as mixtures of cis- and traiis-isomeTS from (RS)-4- 
oxo-l-phenyl-N-{l-[3,5-bis(trifluoromethyl)phenyl]ethyl} cyclohexanecarboxamide 
(Example 18) according to the method of Example 55, substituting a suitable amine for 
5 piperidine. 




* Cis-iRS) &Trans-{RS) 



m/z 

Ex. -MR, Formula M.W. (ES*) 

(M+1). 

ISS IIJP C24H26F6N20 472 473 
H 



126 C27H30F6N2O 512 513 

127 P» C28H32F6N202 542 543 



-o 

128 C27H30F6N2O 512 513 



-rv 



129 ^r-\ C31H36F6N203 598 599 



COjEt 



130 PAc C30H34F6N2O3 584 585 

-o 

131 — M-'^^v^ C31H33F6N30 577 578 



■CO 



132 /—\ C27H30F6N2O2 528 529 

-\_/ 

133 /— \ C28H32reN20 526 527 



■oc 



134 /-\^-Ph C35H38F6N202 632 633 
OH 
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Cis-iRS) &Trans-(RS) 



m/z 

Ex. -NR, Formula M.W. (ES*) 

(M+1). 

135 __^^jy_r^ C33H41F6N30 609 610~ 

136 /-^ C28H31F6N302 555 556 

— y«-CHO 

137 C33H34F7N30 621 622 

138 _ /""^^^ C30H37F6N3O 569 570 

139 /~\ C29H34F6N20 540 541 



140 / — V C32H32F6N20 574 575 

141 /—\ C29H34F6N20 540 541 



142 C34H34F6N40S 660 661 

143 /-^ C29H34F6N20 540 541 



V 



144 C28H32F6N20 526 527 



145 / — C27H30F6N2OS 544 545 

146 /--\ C29H34F6N20 540 541 



9 
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CF3 

Cis-iRS) &Trans-iRS) 



m/z 

Ex. -NRj Formula M.W. (ES*) 

(M+1). 

147 _N^co,Me C26H28F6N203 530 531 

H ^ 

148 _^^^y_^^ C33H41F6N30 609 610 

149 C30H36F6N2O 554 555 



150 / — S, C29H34F6N202 556 557 

"H. 

^— OH 

151 / C29H34F6N202 556 557 



152 C26H28F6N20 498 499 

H 
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The following compounds were prepared ftom <rans-4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 
phenylcyclohexanecarboxylic acid liydrochloride ODescription 20) according to the method of 
Example 177, substituting a suitable amine for (7?iS)-a-methyl-3,5- 
bis(trifluoromethyl)benzenemethanamine hydrochloride. 




F 



m/z 

Ex. -R Fomaiula M.W. (ES*) 



(M+1). 



153 



154' 



155' 




Me C32H37FN202 500 501 



Me C33H39FN202 514 515 



C35H37F7N20 634 635 



' (/J5)-2-Methoxy-a-methylbenzenemethanamine 

Hydrochloride: Description 6. 
' (/f5)-a-Ethyl-3,5- 

bis(trifluoromethyl)benzenemethanamine 

Hydrochloride: Description 7. 
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The following compounds were prepared from fran5-4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 
phenylcyclohexanecarboxylic acid hydrochloride (Description 20) according to the method of 
Example 158, substituting a suitable amine for 3-(methoxy)benzenemethanamine. 




F 



m/z 

Ex, -R Fomula M.W. (ES*) 



(M+1). 




CF3 



* a,a-Dimethyl-3,5- 

bis(trifluordmethyl)benzenemethanamine 

Hydrochloride: Description 11. 
' (/?5)-Methyl a-Aniino-3,5- 

bis(trifluoromethyl)benzeneacetate Hydrochloride: 

Description 12. 

5 EXAMPLE 158 

rrfl/z5-4-r4-f4-Fluorophenvnpiperidin-l-vn-N-(r3-(methoxv^phenvl1methvn-l- 
phenvlcvclohexanecarboxamide 

Bis(2-oxo-3-oxazolidinyl)phosphinic chloride (40 mg, 0.16 mmol) was added to a solution of 
fraiw-4-[4-(4-fluorophenyl)piperidin-l-yl]-l-phenylcyclohexanecarboxylic acid hydrochloride 
10 (Description 20, SO mg, 0.13 mmol) and triethylamine (91 |iU 0.6S mmol) in dichloromethane 
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(5 mL) and the mixture was stirred at room temperature for 10 minutes. 3- 
(Methoxy)benzenemethanamine (18 \x\, 0.14 mmol) was added and the mixture was stirred at 
room temperature overnight. Aqueous sodium carbonate (10%, 20 mL) and ethyl acetate 
(20 mL) were added and the layers were separated. The aqueous layer was extracted with 
5 ethyl acetate(2 x 20 mL) and the combined organic fractions were washed with brine (20 mL), 
dried (MgSO^) and the solvent was evaporated under reduced pressure. The residue was 
dissolved in methanol (0.5 mL) and poured onto an SCX cartridge (Varian Bond Elut™; 
10 mL/500 mg). The cartridge was washed with methanol (2x5 mL), then eluted with 
methanolic ammonia (2M, 5 mL). The solvent was evaporated under reduced pressure and the 
10 residue was purified by flash colunm chromatography on silica gel, eluting with 
CH,CyMeOHyNH3(Aq.) (96:4:0.4), to give the title compound (38 mg, 58%). 
m/z(ES0501(M+l). 



The following compounds were prepared from rranM-[4-(4-fluorophenyl)piperidin-l-yll-l- 
15 phenylcyclohexanecarboxylic acid (Description 20) according to the method of Example 158, 
substituting a suitable amine for 3-(methoxy)benzeneinethaiianiine. 




Trans- 



m/z 

Ex. -X- Formula M.W. (ES*) 



(M+1). 



159 2-a C31H34C1FN20 504 505 

506 507 

160 3-Cl C31H34C1FN20 504 505 

506 507 

161 2,3-a, C31H33a2EN20 538 539 

540 541 

542 543 
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S 



Trans- 



F 

m/z 

Ex. -X- Fonnula M.W. (ES*) 



(M+l). 


162 




lxl33dZrN2U 


CIO 


con 
539 








540 


541 








542 


543 


163 


3-a-4-F 


C31H33CIF2N20 


522 


523 








524 


525 


164 


2,4-F, 


C31H33F3N20 


506 


507 


165 


2.6-F, 


C31H33F3N20 


506 


507 


166 


3^-F, 


C31H33F3N20 


506 


507 


167 


2,3-Me, 


C33H39FN20 


498 


499 


168 


2-CF3 


C32H34F4N20 


538 


539 


169 


3-CF, 


C32H34F4N20 


538 


539 


170 


4-CF, 


C32H34F4N20 


538 


539 


171 


2,4-(OMe), 


C33H39FN203 


530 


531 


172 


3,5-(OMe), 


C33H39FN203 


530 


531 


173 


2.4,6-(OMe), 


C34H41FN204 


560 


561 


174 




C33H39EN203 


530 


531 


175 


3,4-(OMe), 


C33H39FN203 


530 


531 


176 


2,5-(OMe), 


C33H39FN203 


530 


531 
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EXAMPLE 177 

rrfln5-(/?5)-4-r4-f4>Fluorophenvnpiperidin-l>vl1-N-(l-r3.5- 
bisftrifluoromethvl)phenvnethvn-l"phenvlcvcIohexanecarboxamide 
Triethylamine (0.13 mL, 0.96 mmol) was added to a mixture of fra«5-4-[4-(4- 
5 fluorophenyl)piperidin-l-yl]-l-phenylcyclohexanecarboxylic acid hydrochloride (Description 
20, 100 mg, 0.24 mmol), (/J5)-a-methyl-3,5-bis(trifluoromethyl) benzenemethanamine 
hydrochloride (Description 5, 125 mg, 0.43 mmol) and l-hydroxy benzotriazole (129 mg, 
0.96 mmol) in dimethylformamide (10 mL) and the mixture was stirred at room temperature 
for 10 minutes. l-(DimethyIaminopropyl)-3-ethylcarbodiimide hydrochloride (184 mg, 

10 0.96 mmol) was added and the mixture was stirred at room temperature for 24 hours. The 
mixture was poured into water and extracted with ethyl acetate. The combined organic 
fractions were washed with aqueous sodium carbonate (saturated), dried (MgSOJ and the 
solvent was evaporated under reduced pressure. The residue was purified by flash column 
chromatography on silica gel, eluting with CH2CL/MeOH/NI^(Aq.) (90:10:1) to give the title 

15 compound as a colorless solid (145 mg, 97%). m/z (ES*) 621 (M+1). 

EXAMPLE 178 

rrg/2^-fj?)-4-r4-(4-RuorophenvDpiperidin-l-vll-N-n-f3.5-bis(trifluoromethvD^^ ethvD- 
1-phenvlcvclohexanecarboxamide and 
20 rmn5^-r5^-4-r4-f4-Huorophenvl)piperidin4"Vl1-N-n>r3.5>bis(trifluoromethvl)phenyl1 ethvD- 
1-phenvlcvclohexanecarboxamide 

The mixture of enantiomers of Example 177 was separated by chiral HPLC (Oiirobiotic V; 
MeOH/Et3N/AcOH; 100:0.1:0.1; 1 mI7mm; 260 nm) to give: 
txds\S'(^)'4-[4-(4'fluorophenyl)piperidin-l^^^ 
25 phenylcyclohex(aiecarboxamide\ m/z (ES*) 621 (M+1); and 
\i2ins-{Sy4'[4-(4'fliiorophenyl)piperidi^^^ 
phenylcyclohexanecarboxamide\ m/z (ES*) 621 (M+1). 

EXAMPLE 179 

30 a^-fj?iS)-4>r4-(4-FluoroDhenvnpiperidin-l-vll-N-U- r3.5>bis(trifluoromethv^^^^ 
1-phenvlcvclohexanecarboxamide Hvdrochloride 

Prepared from cw-4-[4-<4"fluorophenyl)piperidm-l-yl]-l-phenylcyclohexanecarboxylic acid 
(Description 19) and (/?S)-a-methyl-3,5-bis(trifluoromethyl)benzenemethanamine 
hydrochloride (Description 5) according to the method of Example 177- m/z (ES*) 621 (M+1). 
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EXAMPLE 180 

7rfl;25-N-MethvM-phenvI-4-(4-phenvlpiperidin-l-vn"N-(f3.5- 
bisftrifluoromethvnphenyllmethyllcyclohexanecarboxamide 

Prepared from l-phenyl-4-(4-phenyIpiperidin-l-yI)-N-{ [3,5-bis(trifluoromethyl)phenyl] 
5 methyl }cyclohexanecarboxamide (Mixture of cis- and trans-isomeTS, Example 124) according 
to the method of Example 156, followed by HPLC purification [YMC R&D CR; 
isohexane/EtOH (60:40)]. m/z (ES*) 603 (M+1). 

EXAMPLE 181 

10 rrfl/i^--(/?y)-»4-r4>f4-Fluorophenvnpiperidin4-vlVN-methyl-a-r3,5- 
bisf trifluoromethvDphenvllethyl }- l-phenvlcvclohexanecarboxamide 
Sodium hydride (60% in mineral oil, 6.5 mg, 0.16 mmol) was added to a solution of trans- 
(/?5)-4-[4-(4-fluorophenyl)piperidin-l-yl]-N-{l-[3,5-bis(trifluoromethyD 
phenylcyclohexanecarboxamide (Example 177, 50 mg, 0.08 mmol) in dimethylformamide 

15 (5 mL) and the mixture was stirred at room temperature for 30 minutes. lodomethane (15 pi, 
0.24 mmol) was added and the mixture was stirred for 1 hour. Aqueous ammonium chloride 
(saturated) was added and the mixture was extracted with ethyl acetate. The combined organic 
fractions were washed with water, dried (MgSO^) and the solvent was evaporated under 
reduced pressure. The residue was purified by preparative HPLC (Hichrom RPB; 250 x 

20 20 mm; 65%MeCN in 0.1%TFA-H2O; 20 mL/min; 210 nm) to give the title compound as a 
colorless solid, (20 mg, 39%). m/z (ES^) 635 (M+1). 

EXAMPLE 182 

rran5-(/?iy)-4«f4»(4-RuorophenvDpiperidin-l-vl1'l-phenvl-N-f2-hvdroxv-l-r^ 

25 bis(trifluoromethvnphenvniethvncvclohexanecarbo yamide 

Lithium borohydride (12 mg, 0.55 mmol) was added to a solution of rranj-(/tS)-methyl a-({4- 
[4-(4-fluorophenyl)piperidm-l-yl]-l-phenylcyciohexyl}carbonylanaino)-3,5- 
bis(trifluQromethyl)benzeneacetate OExan^)le 157, 100 mg, 0.15 mmol) in tetrahydrofiiran 
(4 mL) and the mixture was stirred at room temperature for LS hours. Hydrochloric acid (2M, 

30 1 mL) was added and the mixture was stirred at room temperature for 10 minutes. Potassium 
carbonate (500 mg) was added and the mixture was extracted with ethyl acetate (2 x 30 mL). 
The combined organic fractions were washed with aqueous sodium carbonate (10%, 20 mL) 
and brine (20 mL), dried (Na^SO^) and the solvent was evaporated under reduced pressure. 
The residue was purified by flash column chromatography on silica gel, eluting with 

35 CH3CyMeOH/NH3(Aq.) (95:5:0.5) to give the title conq)ound (41 mg, 43%). 
m/z (ES*) 637 (M+1). 
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EXAMPLE 183 

Tra;z^-(/?g)-4-fl,4-Dioxa-8-azaspiror4.51decane-8-vlVl-phenvl-N-(l-r 
bis(trifluoromethvnphenyl1ethvllcvclohexanecarboxamide 
5 Sodium triacetoxyborohydride (303 mg, 1.4 mmol) was added to a degassed solution of 4- 
oxo-l-phenylcyclohexanecarboxylic acid (Description 2, 260 mg, 1.2 nunol) and l,4-dioxa-8- 
azaspiro[4.5]decane (0. 15 mL, 168 mg, 1.2 mmol) in dichloroethane (5 mL) and the mixture 
was stirred at room temperature for 20 hours. The solvent was evaporated under reduced 
pressure and the residue was suspended in dichloromethane. Triethylamine (0.83 mL, 0.60 g, 

10 6 nunol) and bis(2-oxo-3-oxazolidinyl)phosphonic chloride (460 mg, 1.8 mmol) were added. 
The mixture was stirred at room temperature for 10 minutes, then (/?S)-a-methyl-3,5- 
bis(trifluoromediyl)ben2enemethanamine hydrochloride(Description 5, 420 mg, 1.4 mmol) 
was added and the mixture was stirred at room temperature for 20 hours. Aqueous sodium 
carbonate was added and the mixture was extracted with dichloromethane. Hie combined 

15 organic fractions were dried (Na^SO^) and the solvent was evaporated under reduced pressure. 
The residue was purified by flash column chromatography on silica gel, eluting with 
CH,Cl/MeOH/NH,(Aq.) (96:4:0.4) to give the title conq)Ound (120 mg. 17%). 
m/z(ES0585(M+l). 

20 EXAMPLE 184 

rrfln^-^R.S)-4-f4-Oxopiperidin-l-vlVl>phenvl-N-(l>r3.5'-bis(trifluoromethvnphenv^^ 
ethyl Icvclohexanecarboxamide 

Prepared from rra7i.s-4-(4-oxopiperidin-l-yl)-l-phenylcyclohexanecarboxylic acid 
hydrochloride (Description 24) and (/?5)-a-methyI-3,5-bis(trifluoromethyl) 
25 benzenemethanamine hydrochloride (Description 5) according to the method of Example 158. 
m/z(ES*)541(M+l). 

EXAMPLE 185 ^ 
rrfln^-(J?g^-4-(4-Hvdroxvpiperidin-l-vlVl-phenvl»N-(l-f3>5-bis(trifluorQmeth 

30 ethvl 1 cvclohexanecarboxamide 

Sodium borohydride (22.5 mg, 0.59 mmol) was added to a solution of ^ra/is-(i?S)-4-(4- 
oxopiperidin-l-yl)-l-phenyl-N-{l-[3,5-bis(trifluoromethyl)phenyl]ethyl} 
cyclohexanecarboxamide (Example 184, 319 mg, 0.59 mmol) in ethanol (3 mL) and the 
mixture was stirred at room temperature for 1 hour. Aqueous ammonium chloride (saturated, 

35 1 mL) and aqueous sodium carbonate (saturated, 10 mL) were added and the mixture was 

extracted with ethyl acetate (2 x 15 mL). The combmed organic fractions were dried (Na^SO^) 
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and the solvent was evaporated under reduced pressure. The residue was purified by flash 
colunm chromatography on silica gel, eluting with CHjCl/MeOH/NHjCAq.) (95:5:0.5 
increasing to 85: 15:1.5) to give the title compound (250 mg, 78%). m/z (ES*) 543 (M+1). 

5 EXAMPLE 186 

7rflyi5-f7?S^-4-rBut-3"envlaminoVl>phenvl-N--{l-r3.5-bisftrifluorQmethynphenyl1ethyU 
cyclohexanecarboxamide 

(N-Ethylethanaminato)trifluorosulfur (45 nl, 59 mg, 0.36 mmol) was added dropwise to a 
cooled (-60 ""O solution of /ram-(/tS}-4-(4-hydroxypiperidin-l-yI)-l-phenyl-N-{ l-[3,5- 

10 bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxaniide (Example 185, 90 mg, 0.16 mmol) 
in ethyl acetate (5 mL) and the mixture was stirred at -60 ®C for 1 hour, then allowed to warm 
to room temperature. Aqueous sodium hydrogen carbonate (saturated, 10 mL) was added and 
the mixture was extracted with ethyl acetate (2 x 20 mL). The combined organic fractions 
were washed with aqueous sodium carbonate (saturated, 20 mL) and brine (20 mL), dried 

15 (Na^SO^) and the solvent was evaporated under reduced pressure. The residue was purified by 
MPLC chromatography on silica gel, eluting with EtOAc/MeOH (85: 15) to give the title 
compound (45 mg, 53%). m/z (ESO 513 (M+1). 



EXAMPLE 187 

20 rmyty-f/giy)-4"(4-Hydroxv-4-phenvlpiperidin-l-vlVl-phenvl-N-f l-f3.S- 
bisCtrifluoromethynphenvUethvUcvclohexanecarboxamide 

Phenylmagnesium bromide (IM in tetrahydrofiiran, 0.3 mL, 0.3 mmol) was added dropwise 
to a cooled (0 °C) solution of rra7z^-(/?S)-4-(4-oxopiperidin-l-yl)-l-phenyl-N-{ l-[3,5- 
bis(trifluoromethyl)phenyl]etiiyl}cyclohexanecarboxamide (Example 184, 53 mg, 0.1 mmol) 

25 in tetrahydrofiiran (2 mL) and the mixture was stirred at 0 °C for 10 minutes, then at room 

temperature for 1 hour. Aqueous ammonium chloride (saturated, 0.3 mL) and aqueous sodium 
carbonate (saturated, 10 mL) were added and the mixture was extracted with ethyl acetate (2 x 
10 mL). The combined organic fractions were dried (Na^SO^ and the solvent was evaporated 
under reduced pressure. The residue was dissolved in methanol (1 mL) and poured onto an 

30 sex cartridge (Varian Bond Elut™; 10 mUSOO mg). The cartridge was washed with 

methanol (4x1 mL), then eluted with methanolic ammonia (2M, 4x1 mL). The solvent was 
evaporated under reduced pressure to give the tide compound (45 mg, 75%). 
m/z(ESO 619 (M+1). 



35 The following compounds were prepared from rran.y-(/?iS)-4-(4-oxopiperidin-l-yl)- 1-phenyl- 
N-{l-[3.5-bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxamide (Example 184) 
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10 



according to the method of Exanq)le 187, substituting a suitable Grignard reagent for 
phenylmagnesium bromide. 




Trans-{RS) 



Ex. 



-NR, 



m/z 

Formula M.W. (ES*) 
(M+1). 



188 



189 



190 



191 



192 



Of C29H34F6N202 556 557 
bH 

OH C30H32F6N2O2 566 567 

V 

■oc 

■GO 



-Ph C35H38F6N202 632 633 




•H C31H36F6N202 582 583 
•H C36H36F6N202 642 643 



15 



EXAMPLE 193 
rrfl72<f-(/?5^-4-a,23>6-Tetrahvdro-4-pheavlpvridin'l-vlVi"^^ 
bis(trifluoromethvDphenvl1ethvl}cvclohexanecarboxainide 

p-Toluenesulfonic acid hydrate (10 mg, 0.05 mmol) was added to a solution of tranS'(RS)-4' 
(4-hydroxy-4-phenylpiperidin-l-yl)-l-phenyl-N-{l-[3,5- 

bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxaniide (Example 187, 26 mg, 0.04 mmol) 
in toluene (8 mL) and the mixture was heated under reflux for 8 hours. The mixture was 
cooled and aqueous sodium carbonate (saturated, 20 mL) was added. The mixture was 
extracted with ethyl acetate (2 x 20 mL) and the combined organic fractions were dried 
(NajSO^ and the solvent was evaporated under reduced pressure. The residue was dissolved 
in methanol (1 mL) and poured onto an SCX cartridge (Varian Bond Elut™; 10 mlVSOO mg). 
The cartridge was washed with methanol (4x1 mL), then eluted with methanoUc ammonia 



wo 01/87866 



111 



PCT/GBOl/02136 



(2M, 4x1 mL). The solvent was evaporated under reduced pressure to give the title 
compound (24 mg, 94%). m/z (ES*) 601 (M+1). 

EXAMPLE 194 

5 rmn^-f/?5)-4-a,23.6>Tetrahvdro-4-niethvlpvridin-l>vlVl-phenvi-N-fl4 
bis(trifluoromethvnphenvl1ethyl}cvclohexanecarboxamide 

Prepared from ^ra/z5~(/?5)-4-(4-hydroxy-4-methylpiperidin-l-yl)-l-phenyl-N-{ l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxamide (Example 188) according to the 
method of Example 193. m/z (ES*) 539 (M+1). 

10 

EXAMPLE 195 

rr^?/2j-(/?,y)-4-(4-Hvdroxv-4'(phenvlethvl)piperidin-l->vlVl-phenvl-^^ 
bisftrifluoromethynphenyllethvUcvclohexanec arboxamide 

Palladium on carbon (5%, 5 mg) was added to a solution of fran5-(J?5)-4-(4-hydroxy-4- 
15 (phenylethynyl)piperidin-l-yl)-l-phenyl-N-{l-[3,5-bis(trifluoromethyl)phenyl]ethyl} 
cyclohexanecarboxamide (Example 192, 23 mg, 0.036 mmol) in ethanol (10 mL) and 
hydrochloric acid (2M, I mL) and the mixture was shaken under an atmosphere of hydrogen 
(50 psi) for 24 hours. The mixture was filtered through Celite™ and the solvent was 
evaporated under reduced pressure. Ethyl acetate (10 mL) and aqueous sodium carbonate 
20 (10%, 10 mL) were added and the layers were separated. The aqueous fraction was extracted 
with ethyl acetate (10 mL) and the combined organic fractions were dried (Na^SOJ and the 
solvent was evaporated under reduced pressure. The residue was dissolved in methanol 
(1 mL) and poured onto an SCX cartridge (Varian Bond Elut™; 10 mL/500 mg). The 
cartridge was washed with methanol (4x1 mL), then eluted with methanolic ammonia (2M, 4 
25 X 1 mL). The solvent was evaporated under reduced pressure to give the tide compound 
(20mg,86%). m/z (ESO 647 (M+1). 



wo 01/87866 



112 



PCT/GBOl/02136 



The following compounds were prepared from ft-ans-(iiS)-4-(4-oxopiperidin-l-yl>l-phenyl- 
N-{ l-[3,5-bis(trifluoromethyl) phenyl]ethyl}cyclohexanecaiboxaniide (Example 184) 
according to the method of Example 55, substituting a suitable amine for piperidine. 




CF3 

Trcms-iRS) 



m/z 

Ex. -MR, Formula M.W. (ES*) 

(M+1). 



C34H43F6N30 623 624 

C37H41F6N30 657 658 

C34H43F6N30 623 624 

C39H43F6N50S 743 744 

C34H43F6N30 623 624 

C33H41F6N30 609 610 



196 




197 


-o-o- 


198 




199 


-oq 


200 




201 




202 


-Op 


203 


-o-o 


204 




205 




206 


-ooo 


207 
208 





C34H41F6N30 621 622 



C35H45F6N30 637 638 
C34H43F6N302- 639 640 
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°NR2 



CF3 

Trans-(RS) 



m/z 



Foimula 



M.W. (ES*) 
(M+1). 



209 




C34H43F6N302 639 640 



210 



C31H37F6N30 581 582 



EXAMPLE 211 



C»-(/gy^-4-r(Phemvlmethvnamino1-N-(143.5-bisftiifluon)metfavnphenvl1ea^^ 
phenvlcvclohexanecaifaoxamide and 
5 rra/i^-r j?g^-4-ra»henvlmeflivnamino1-N-fl-r3.5-bisftrifluoromethvnphCTvl1eA^ 
Phenvlcvclohexanecaifaoxamide 

Plrepaied ftom (J?S)-4-oxo-l-phenyl-N-{ l-[3,5-bis(trifluOTomethyl)phenyl]ethyI} 
cyclohexanecarboxamide (Example 18) and benzylamine accwding to the method of Example 



10 Gs-(RS)-4-[(phenylmethyl)amino]-N-fl-[3,5-bis(tr^uoromethyl) phenyl]ethyl}-l- 

phenylcyclohexanecarboxamide ; "HNMR (400MHz. CDCI3) 5 7.70 (IH, s), 7.46 (2H, s), 
7.33-7.24 (lOH, m), 5.09 (IH, q, 77.0 Hz), 3.83 (2H, s), 2.58-2.55 (2H, m), 2.43 (IH, br d, J 
15.2 Hz), 2.04 (IH, br d, / 1 1.4 Hz), 1.95-1.87 (2H, m), 1.64-1.42 (3H, m), and 1.37 (3H, d. / 



15 TTaas-{BS)-^-[(phenylmethyl)aminoJ-N-fl-[3J-bh(trifliM^ 

phenylcyclohexanecarboxamide ; 'H NMR (400MHz, CDCl,) 5 7.70 (s, IH), 7.50-7.42 (6H, 
m), 7.34-7.21 (6H, m), 5.00 (IH, q, J 7.0 Hz), 3.75 (2H, s), 2.72-2.67 (IH, m), 2.48 (IH, br d, 
J 14.3 Hz), 2.37 (IH, br d, / 14.2 Hz), 2.17-2.06 (2H, m), 1.92-1.88 (2H. m), 1.39-1.16 (2H, 
m), and 1.27 (3H, d, / 7.0 Hz); m/z (ES") 549 (M+1). 



7.0 Hz); m/z (ES*) 549 (M+1); 
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EXAMPLE 212 

rrflnj?-(/?.?)-4-IN-Methvl(phenv1methvnarnino1--N-( l-r3.5 -bisftrifluoromethvnphenvn ethyl 1- 
1-phenvlcvclohexanecarboxamide 

Sodium cyanoborohydride (275 mg, 4.38 mmol) was added to a solution of /rflns-(/?5)-4- 
5 [(phenylmetiiyl)amino]-N-{ l-[3,5-bis(trifluoromethyl) phenyl]ethyl }- 1- 

phenylcyclohexanecarboxamide (Example 211, 1.2 g, 2.19 mmol) and aqueous fomialdehyde 
(37% , 820 \ih 10.94 mmol) in acetonitrile (20 mL) and the mixture was stirred at room 
temperature for 15 minutes. Acetic acid was added until the pH was neutral. The mixture was 
stirred at room temperature for 45 minutes, adding further acetic acid to maintain neutral pH. 
10 The solvent was evaporated under reduced pressure and aqueous sodium hydroxide (IM, 

20 mL) and dichloromethane (20 mL) were added. The layers were separated and the aqueous 
layer was extracted dichloromethane (2 x 20 mL). The combined organic fractions were 
washed with brine (40 mL), dried (Na^SO^ and the solvent was evaporated under reduced 
pressure to give the title compound (1.26 g, 100%). m/z (ES^ 563 (M+1). 

15 

EXAMPLE 213 

rrfln5-(/?g)-4-Methvlamino-N- f l-r3.5-bis( tr ifluoromethynphenvllethvli- 1- 
phenvlcyclohexanecarboxamide 

Prepared from rran5-(/?5)-4-[N-methyl(phenyhnethyl)amino]-N-{ l-[3,5-bis(trifluoromediyl) 
20 phenyl]ethyl}-l-phenylcyclohexanecarboxamide (Example 212) according to the method of 
Example 229. m/z (ESO 473 (M+1). 

EXAMPLE 214 

TranS'(RS)'4'AimnO''N'{ l-r3>5-bisftrifluorQmethvnphenvnethvl M- 

25 phenvlcvclohexanecarboxamide 

Triphenylphosphine (1.0 g, 3.82 nnnol) was added to a solution of rran5-(/?S)-4-azido-N-{ 1- 
[3,5-bis(trifluoromethyl)phenyl]ethyl}-l-phenylcyclohexanecarboxamide (Description 28, 
920 mg, 1.90 nmiol) m tetrahydrofuian (10 mL) and water (1 mL) and the mixture was heated 
under reflux for 24 hours. The mixture was cooled and the solvent was evaporated under 

30 reduced pressure. The residue was purified by flash column chromatography on silica gel, 

eluting with CH2CyMeOH/NH3(Aq.) (80:20:2), to give the title compound as a colorless solid 
(670 mg, 87%). m/z (ES*) 459 (M+1), 442 (M+l-NH,). 
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EXAMPLE 215 



10 



15 



20 



rrfln^-(/?5)-4-fDimethvlaminoVN-{l>r3,5>bisftrifluQrQmethvnphenvl1ethvl^ 
phenylcvclohexanecarboxamide 

Palladium hydroxide (50 mg) was added to a solution of rra/ty-(/?5)-4-aminO'N-{ l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}-l-phenylcycIohexanecarboxamide (Example 214, 50 mg, 
0.1 1 mmol) and aqueous formaldehyde (37%, 2 mL) in methanol (10 mL) and the mixture 
was shaken under an atmosphere of hydrogen (50 psi) for 18 hours. The mixture was filtered 
through a glass fibre pad, washing with methanol, and the solvent was evaporated under 
reduced pressure. The residue was dissolved in ethyl acetate, washed with aqueous sodium 
carbonate (saturated), dried (MgSO^) and the solvent was evaporated under reduced pressure. 
The residue was dissolved in edianol and ethereal hydrogen chloride (IM) was added. The 
solvent was evaporated under reduced pressure and the residue was crystallised from 
EtOAc/EtjO (50:50) to give the title compound as a colorless solid (20 mg, 35%). 
m/z(ES0487 (M+1). 



rmn.y-(/g5)-4-r4-(Phenvlbutvnaniinol-N-fl43,5-bis(trifluoromethvnphenvn 
phenylcvclohexanecarboxamide Hydrochloride 

Prepared from franj-(i?S)-4-amino-N-{l-[3,5-bis(trifluoromethyl)phenyl]ediyl}-l- 
phenylcyclohexanecarboxamide (Example 214) and benzenebutanal (Description 17) 
according to the method of Example 55. m/z (ES*) 591 (M+1). 

The following compounds were prepared from fran5-(/?S)-4-amino-N-{ l-[3,5- 
bis(trifluoromethyl) phenyl]ethyl}-l-phenylcyclohexanecarboxamide (Example 214) 
according to the method of Example 45, substituting a suitable aldehyde or ketone for 
benzylamine. 




>1R2 



CF3 

TranS'iRS) 



m/z 



Ex. 



-NR, 



Formula 



M.W. OES*) 
(M+1), 
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Trans-(RS) 

m/z 

Ex. -NR, Fonnula M.W. (ES*) 

(M+1). 

C26H30F6N2O 500 501 
C28H32F6N20 526 527 

C29H34F6N20 540 541 
C31H36F6N20 566 567 



C37H48F6N20 650 651 



C29H36F6N20 542 543 



C30H30F6N2O 548 549 
EXAMPLE 224 

rrgng-(j?S)-4-[N-MethyI-4-(pheny1bul:vnainino1-N-(l-f3.5-bisftrifluorometh^ 
ethvll- 1-phenvlcyclohexanecarboxamide 
5 Prepared from rra«s-(/JS)-4-[4-(phenyIbutyl)ammo]-N-{ l-[3,5- 

bis(trifluoromethyl)phenyl]ethyl }-l-phenylcyclohexanecarboxanude Hydrochloride (Example 
216) according to the method of Exanq>le 215. m/z (ES*) 605 (M+1). 
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EXAMPLE 225 

rrfln^"(/?S)»4-Acetylamino~N~{l-f3.5-bis(trifluoromethvnphenvl1e 
phenvlcvclohexanecarboxamide 

Acetic anhydride (0.1 tnL, LI mmol) was added to a solution of rra/w-(/?iS)-4-amino-N-{ 1- 
5 [3,5-bis(trifluoromethyl)phenyI]ethyl }-l-phenylcyclohexanecarboxamide (Example 214, 
50 mg, 0. 1 1 mmol) in dichloromethane (5 mL) and the mixture was stirred at room 
temperature overnight. The mixture was diluted with dichloromethane (50 mL) and washed 
with aqueous sodium carbonate (saturated) and water, dried (MgSO^, and the solvent was 
evaporated under reduced pressure to give the title compound as a colorless foam, (54 mg, 
10 98%). m/z (ES") 501 (M+1). 

EXAMPLE 226 

TranS''(RS)-4''\( l-Oxo-4-phenvlbutvnammol-N>( l'r3.5>bis(trifluoromethvnphenyll ethvU-l- 
phenvlcvclohexanecarboxamide 
15 Prepared from /ra7w-(i?iS>4-amino-N-{ l-[3,5-bis(trifluoromethyl)phenyl]ethyl }-l- 
phenylcyclohexanecarboxamide (Example 214) and benzenebutanoic acid (27 mg, 
0.16 mmol) according to the method of Example 158. m/z (ESO 605 (M+1). 

EXAMPLE 227 

20 Cis- and Trans-(RS) A A-mmcthvlethwl 4'\U{ l-r3.5-Bisftrifluoromethvnphenvn 
ethvlandno>carbonylVl-phenylcvclohex-4-vlVl"piperazinecarboxvlate 
Prepared as a mixture of cis- and ^ra/w-isomers from (R5)-4-oxo-l-phenyl-N-{ l-[3,5- 
bis(trifluoromethyl)phenyl]ethyl}cyclohexanecarboxamide (Example 18) and 1,1- 
dimethylethyl 1-piperazinecarboxylate according to the method of Example 45. 

25 m/z (ES*) 628 (M+1). 

EXAMPLE 228 

rrfln^--ri?.S^-4-r4-(Phenvlmethvnpiperazin-l-vlVN-(l-r3.S-bis(triflu^^^ ethvll- 

1 -phenvlcvclohexanecarboxamide 
30 Bis(2-oxo-3-oxazolidinyl)phosphinic chloride (1.56 g, 6.12 mmol) was added to a mixture of 

rran5-4-[4-(phenylmethyl)piperazin-l-yl]-l-phenylcyclohexanecarboxylic acid hydrochloride 

(Description 25, 1,92 g, 5.1 mmol) and triethylamme (3.55 mL, 25.5 nunol) in 

dichloromethane (200 mL) and the mixture was stirred at room temperature for 15 minutes. 

(/?5)-a-Methyl-3,5-bis(trifluoromethyI)benzenemethananiine hydrochloride (Description 5, 
35 1.64 g, 5.6 mmol) was added and the mixture was stirred at room temperature for 3 days. The 

solvent was evaporated under reduced pressure and aqueous sodium carbonate (10%, 100 mL) 
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and ethyl acetate (100 mL) were added. The layers were separated and the aqueous layer was 
extracted with ethyl acetate(100 mL). The combined organic fractions were washed with 
aqueous sodium carbonate (10%, 100 mL) and brine (20 mL), dried (MgSO^) and the solvent 
was evaporated under reduced pressure. The residue was dissolved in ethyl acetate (25 mL) 
5 and ethereal hydrogen chloride (IM, 10.2 mL) was added. The solid was collected and 

aqueous sodium carbonate (10%, 100 mL) and ethyl acetate (100 mL) were added. The layers 
were separated and the aqueous layer was extracted with ethyl acetate (100 mL). The 
combined organic fractions were washed with aqueous sodium carbonate (10%, 100 mL) and 
brine (20 mL), dried (MgSO^) and the solvent was evaporated under reduced pressure to give 
10 the title compound (1.7 g, 54%). m/z (ES*) 618 (M+1). 

EXAMPLE 229 

rrfln^-f/?Sl-4-(Piperazin-l-vlVN-(l-»r3.5-bisftrifluoromethvn^^^ 
phenvlcvclohexanecarboxamide 

15 Palladium hydroxide on carbon (20%, 20 mg) was added to a mixture of /rfln5-(i?5)-4-[4- 
(phenylmethyl)piperazin-l-yl]-N-{ l-[3,5-bis(trifluoromethyl) phenyl]ethyl}-l- 
phenylcyclohexanecarboxamide (Example 228, 700 mg, 1.3 mmol), hydrochloric acid (IM, 
2.6 mL) and acetic acid (5 mL) in ethyl acetate (50 mL) and the mixture was shaken under an 
atmosphere of hydrogen (50psi) for 20 hours. The mixture was filtered through a glass fibre 

20 pad, washing with ethyl acetate, and the solvent was evaporated under reduced pressure. The 
residue was dissolved in dichloromethane (20 mL) and washed with aqueous sodium 
carbonate (10%, 20 mL) and brine (20 mL), dried (MgSO^) and the solvent was evaporated 
under reduced pressure. The residue was purified by flash column chronoatography on silica 
gel, eluting with CH,Cl/MeOH/NH3(Aq.) (90: 10: 1), to give the title compound. 

25 m/z (ES*) 528 (M+1). 
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The following compounds were prepared from /rfln5-(/?5)-4-(pipera2in-l-yl)-N-{ l-[3^- 
bis(trifluoromethyl) phenyl]ethyl}-l-phenylcycIohexanecarboxamide (Example 229) 
according to the method of Example 45, substituting a suitable aldehyde or ketone for (/?S)-|3- 
[(4-oxo-l-phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)benzeneethanol. 

I. 




Trans-iRS) 



m/z 

Ex. -R Fdmula M.W. (ES*) 



(M+1). 



230 ^^^J^ C32H35F6N302 607 608 

231 C31H37F6N30 581 582 

232 ^ C30H37F6N3O 569 570 

233 C32H39F6N30 595 596 

234 9^9 C36H35F12N30 753 754 

OCX. 

235 MeOL^^ C35H39F6N302 647 648 



236 C34H43F6N30 623 624 



DO 
-X) 

237 C33H43F6N30 611 612 

238 .^^1^ C31H39F6N30 583 584 
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Trans-iRS) 



m/z 

Ex, -R Formula M.W. (ES*) 



(M+1). 



239 ^^^^J^ C32H35F6N30S 623 624 

240 C32H35F6N30S 623 624 



241 *"^-^ph C35H39F6N30 631 632 

242 {r\ C31H34F6N40S 624 625 



243 C33H36F6N40 618 619 



244 C33H36F6N40 618 619 



245 C33H36F6N40 618 619 



EXAMPLE 246 

rrafM-( j?y>-4-(4-Methylpiperazin-l-ylVN-(l-r3.5-bis('trifluoromethvl)phenvI1^ 
phenvlcvclohexanecarboxamide 
5 Prepared from rran5-(/?5)-4-{piperazin-l-yl)-N-{ l-[3,5-bis(trifIuoromethyl) phenyl]ethyl}-l- 
phenylcyclohexanecarboxamide (Example 229) according to the method of Example 215. 
m/z (ESO 542 (M+1). 
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EXAMPLE 247 

rra/u-(/?5)-4-(4-AceWlpiperazin-l-vlVN-(l-r3,5-bis(trifl 
phenvlcvclohexanecarboxamide 

Acetyl chloride (100 fil) was added to a solution of rran5-(/?iS)-4-(piperazin-l-yl)-N-{ l-[3,5- 
5 bis(trifluoromethyl) phenyl]ethyl}-l-phenylcyclohexanecarboxaniide (Example 229, 25 mg, 
0.05 mmol) in dichloromethane (3 mL) and the mixture was stirred at room temperature for 
20 minutes. The solvent was evaporated under reduced pressure and the residue was dissolved 
in ethyl acetate (20 mL). The mixture was washed with aqueous sodium carbonate (10%, 
20 raL) and brine (20 mL), dried (MgSO^) and the solvent was evaporated under reduced 
10 pressure to give the title compound (27 mg, 95%). m/z (ES*) 570 (M+1). 



Tlie following compounds were prepared from /m«j-(/?iS)-4-(pipera2in-l-yl)-N-{ l-[3,5- 
bis(trifluoromethyl) phenyl]ethyl}-l-phenylcyclohexanecarboxamide (Example 229) 
according to the method of Example 247, substituting a suitable acid chloride for acetyl 
15 chloride. 




R TranS'iRS) 



m/z 

Ex. -R Formula M.W, (ES*) 

(M+1). 



248 ^If^^ C30H35F6N3O2 583 584 

O 

249 ^Y^^^ C31H37F6N302 597 598 

O 

250 ^^^^ C34H35F6N302 631 632 

O 

251 C34H41F6N302 637 638 
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Trans-iRS) 



m/z 

Ex. -R Fonnula M.W. (ES*) 

(M+1). 

~2« ^^^^^ C31H35F6N302 595 596 
253 ^^|[^Ph C35H37F6N302 645 646 

The following compounds were prepared from /ranj-(/?S)-4-(piperazin-l-yl)-N-{ l-[3^- 
bisCtrifluoromethyl) phenyl]ethyl}-l-phenylcycIohexanecaTboxamide (Example 229) 
accQFding to the method of Exanq>le 158, substituting a suitable acid for tram-4-[4-(4- 
5 fluorophenyl)piperidin-l-yl]-l-phenylcyclohexanecarboxylic acid hydrochloride. 

I. 




Trans-(RS) 



m/z 

Ex. -R Fonnula M.W. (ES*) 

(M+1). 

254 i C31H37F6N302 597 598" 



255 C36H45F6N302 665 666 
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P 





R 



TrojiS'iRS) 



m/z 



Ex. 



Formula 



M.W. (ESO 
(M+1). 



256 



no 

TV 



C35H43F6N302 651 652 



257 



C32H37F6N302 609 610 



EXAMPLE 258 

rrfl>Lv-f/;^^(AininomethvlVN-{143. 5-bisftrifluoromethvnDhenvl1eft^^ 
phenvlcvcldiexanecaifaoxamide 

5 Raney nickel (10 mg) was added to a solution of rraiw-(/!S)-4-cyano-N-{ l-[3,5- 

bisCtiifluoromettiyl) phenyl]ethyl}-l-phenyIcyclohexanecarboxamide (Description 29, 50 mg, 
0.11 mmol) in methanolic ammonia (2M, 50 mL) and the mixture was shaken under an 
atmosphere of hydrogen (45 psi) for 4 hours. Further Raney nickel (10 mg) was added and the 
mixture was shaken under an atmosphere of hydrogen (45 psi) for 2 hours. The mixture was 

10 filtered through a glass fibre pad, washing with methanol, and the solvent was evaporated 
under reduced fsessure. The residue was purified by flash column chromatography on silica 
gel, eluting with CH,Cl^eOH/NH,(Aq.) (95:5:0.5), to give the tide compound, 
m/z (ESO 473 (M+1). 

15 EXAMPLE 259 

7V/7ii.c./ff.ywUfN.N-Dimelfavlaminomeflivn-N-l 1 -n-5-bisftrifluoromethvl)Dhenvl1ethvn-l- 
phenvlcvcldhexanecarboxamlde 

Prepared from mww-(/f5)-4KammometiiyI)-N-{ l.[3,5-bis(trifluor(anethyl) phenyl]etiiyl}-l- 
phenylcyclohexanecarboxamide (Example 258) according to tfie metixod of Btample 214. 
20 m/z (ESO 501 (M+1). 
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EXAMPLE 260 

Trmi^-f /?51~44(Piperidin-l-vl>methvl1-N-(143.5-bisrtrifluoromet^^^ 
phenvlcvclohexanecarboxamide 

1,5-Dibroniopentane (14 0.106 mmol)was added to a mixture of trans-(RS)-4' 

5 (aminomethyI)-N-{ l-[3,5-bis(trifluoroinethyI) phenyl]ethyl}-l- 

phenylcyclohexanecarboxamide (Example 258, 50 mg, 0.106 mmol), potassium carbonate 
(23 mg, 0.212 mmol) and sodium iodide (8 mg, 0.053 mmol) in dimethylformamide (10 mL) 
and the mixture was stirred at 100 °C for 5 h, then at room temperature overnight. Ether 
(25 mL) and water (25 mL) were added and the layers were separated. The aqueous layer was 

10 extracted with ether (25 mL) and the combined organic fractions were washed with water 
(25 mL) and brine (25 mL), dried (MgSO^ and the solvent was evaporated under reduced 
pressure. The residue was purified by flash column chromatography on silica gel, eluting with 
CH2Cl2/MeOH/NH3(Aq.) (95:5:0.5), and the residue was dissolved in methanol (0.5 mL) and 
poured onto an SCX cartridge (Varian Bond Elut™; 10 mL/500 mg). The cartridge was 

15 washed with methanol (2x5 mL), then eluted with methanolic anounonia (2M, 5 mL). The 
solvent was evaporated under reduced pressure to give the title compound (20 mg, 35%). 
m/z(ES0541(M+l). 

EXAMPLE 261 

20 rrfln^-f/?y)-4-rnVIorphoUn-4-vnmethyl1-N-{143.5-bis(trifluorometi^^^ 
phenylcvclohexanecarboxamide 

Prepared from /ran5-(/?5)-4-(aminomethyl)-N-{ l-[3,5-bis(trifluoromethyl) phenyl]ethyl}-l- 
phenylcyclohexanecarboxamide (Example 258) according to the method of Example 260, 
substituting bis(2-bromoethyl)ether for 1,5-dibromopentane. m/z (ES*) 543 (M+1). 

25 

EXAMPLE 262 

Trans-(RS)A-( IN>r2-fDimethvlamino)acetvll laminomethvD-N-t 1-13,5- 
bisftrifluoromethyDphenyllethyn-l-phenylcyclohexanecarboxamide 
l-(DimethylanMnopropyl)-3-ethylcarbodiimide hydrochloride (26 mg, 0.138 nmiol) was 

30 added to a mixture of N,N'dimethylglycine (13 mg, 0,127 mmol), triethylamine (44 (xl, 

0.318 mmol) and l-hydroxybenzotriazole (14 mg. 0.106 nrniol) in dichloromethane (5 mL) 
and the mixture was stirred at room temperature for 10 minutes. A solution of trans-iRSyA- 
(aminomethyl)-N-{ l-[3,5-bis(trifluoromethyl) phenyl]ediyl}-l- 
phenylcyclohexanecarboxamide (Example 258, 50 mg, 0.106 mmol) in dichloromethane 

35 (6 mL) was added and the mixture was stirred at room temperature overnight. Water (25 mL) 
was added and the mixture was extracted with ethyl acetate (2 x 25 mL). The combined 
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organic fractions were washed with brine (25 mL), dried (MgSO^ and the solvent was 
evaporated under reduced pressure. The residue was purified by flash column chromatography 
on silica gel, eluting with CH^CyMeOH/NHjCAq.) (95:5:0.5) to give the title compound 
(50mg,85%). m/z(ES0558(M+l). 

5 

EXAMPLE 263 

rrfln^-(/?5)>4-(l/f-1.23-Triazol-l-vlVN-(143,5-his(trifluQro methvn^^^ 
phenvlcvclohexanecarboxamide 

(Trimethylsilyl)acetylene (0.3 mL, 2.0 mmol) was added to a solution of rra/w-(/?«5)-4-azido- 
10 N-{ l-[3,5-bis(trifluoromethyl)phenyI]ethyl}-l-phenylcyclohexanecarboxamide (Description 
28, 50 mg, 0. 1 mmol) in toluene and the mixture was stirred at 80 ""C for 48 hours. The 
mixture was cooled, the solvent was evaporated under reduced pressure and the residue was 
purified by flash column chromatography on silica gel, eluting with isohexane/EtOAc (60:40). 
The residue was dissolved in tetrahydrofuran (5 mL) and acetic acid (68 L16 mmol) and 
15 tetrabutylammonium fluoride (IM solution in tetrahydrofuran, 0.35 mL, 0.35 mmol) were 

added. The mixture was stirred at room temperature for 3 days and the solvent was evaporated 
under reduced pressure. Ethyl acetate and aqueous sodium carbonate (saturated) were added 
and the layers were separated. The organic layer was dried (MgSO J and the solvent 
evaporated under reduced pressure. The residue was purified by flash column chromatography 
20 on silica gel, eluting with isohexane/EtOAc (50:50), to give the title compound as a colourless 
foam (30 mg, 59%). m/z (ESO 511 (M+1), 442 (M+l-CjHjNj). 

EXAMPLE 264 

rrfln5-N-(l4-r4-(4>Fluorophenvnpiperidin-l-vl1-l-phenvlcvclohexvnmethvlV3,5- 

25 bis( trifluoromethvDbenzenecarboxamide 

3,5-Bis(trifluoromethyl)benzoyl chloride (54 fil, 0.3 mmol) was added dropwise to a solution 
of fraw5-4-[4-(4-fluorophenyl)piperidin-l-yl]--l-phenylcyclohexanemethanamine (Description 
32, 100 mg, 0.27 mmol) m dichloromethane (5 mL) and the mixture was stirred at room 
temperature for 90 minutes. Water (5 mL) and saturated aqueous sodium hydrogen carbonate 

30 (2 mL) were added and the layers were separated. The aqueous layer was extracted with ethyl 
acetate (20 mL) and the combined organic fractions were washed with brine (10 mL), dried 
(MgSOJ and the solvent was evaporated under reduced pressure. The residue was dissolved 
in methanol (0.5 mL) and poured onto an SCK cartridge (Varian Bond Elut™; 
10 mL/500 mg). The cartridge was washed with methanol (2x5 mL), then eluted with 

35 methanolic ammonia (2M, 5 mL). The solvent was evaporated under reduced pressure to give 
the title compound (105 mg, 64%). m/z (ES*) 607 (M+1). 
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EXAMPLE 265 

rran5-N-f(4-f4- (4>FluQrQphen yl)piperidm-I>viVl-phenvlcvclohexyUmethy^ 
fmethoxv')benzenemethanamine 
5 Sodium triacetoxyborohydride (286 tng, 135 mmol) was added to a solution of trafi5-4-[4-(4- 
fluorophenyOpiperidin-l-yU-l-phenylcyclohexanemethanamine (Description 32, 100 mg, 
0.27 mmol) and 2-methoxybenzaldehyde (33 jil, 0.27 mmol) in dichloroethane (10 mL) and 
the mixture was stirred at room temperature for 24 hours. Water (10 mL) and saturated 
aqueous sodium hydrogen carbonate (20 mL) were added and the mixture was extracted with 

10 ethyl acetate (2 x 20 mL). The combined organic fractions were washed with brine (10 mL), 
dried (MgSO^) and the solvent was evaporated under reduced pressure. The residue was 
dissolved in methanol (0.5 mL) and poured onto an SCX cartridge (Varian Bond Elut™; 
10 mL/500 mg). Hie cartridge was washed with methanol (2x5 mL), then eluted with 
methanolic anmionia (2M, 5 mL). The solvent was evaporated under reduced pressure and the 

15 residue was purified by flash column chromatography on silica gel, eluting with 
aKLjCyMeOHyNH3(Aq.) (95:5:0,5), to give the tifle compound (25 mg, 19%). 
m/z(ES0487(M+l). 

EXAMPLE 266 

20 Cg.y-N-((4-r4-(4-Fluorophenvnpiperidin-l-vl1-l"phenvlcyclohexyl}methylV3,5- 
bisftrifluoromethyDbenzenemethanamine and 

rran5'N-({4-14-(4-Fluorophenvl)piperidin-l-ylVl-phenylcyclohexynmethyl)-3.5- 
bis(trifluoromethvl)benzenemethanamine 

Palladium on activated carbon (5%) was added to a solution of 4-[4-(4- 
25 fluorophenyl)piperidin-l-yl]-l-phenylcyclohexanecarbonitrile (mixture of cis- and trans- 

isomers. Description 30, 180 mg, 0.5 mmol) and hydrochloric acid (cone, 5 mL) in methanol 
(15 mL) and the mixture was shaken under an atmosphere of hydrogen (50 psi) for 65 hours. 
Additional palladium on activated carbon (5%) was added and the mixtmre was shaken under 
an atmosphere of hydrogen (50 psi) for 24 hours. The mixture was filtered through a glass 
30 fibre pad, washing with methanol, and the solvent was evaporated under reduced pressure. 
The residue was dissolved in ethyl acetate (10 mL) and saturated aqueous sodium hydrogen 
carbonate (10 mL) was added. The mixture was filtered and the layers were separated. The 
organic layer was washed with brine (10 mL), dried (MgSO^ and the solvent was evaporated 
under reduced pressure. The residue was dissolved in methanol (10 mL) and 3,5- 
35 bis(trifluoromethyl) benzaldehyde (42 mg, 0, 17 mmol) and a mixture of sodium 

cyanoborohydride (1 1 mg, 0,17 mmol) and zinc chloride (12 mg, 0.085 mmol) in methanol 
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(10 mL) were added. The mixture was stirred at room temperature overnight, poured into 
saturated aqueous sodium hydrogen carbonate (10 mL) and extracted with ethyl acetate (2 x 
10 mL). The combined organic fractions were washed with brine (10 mL), dried (MgSO^ and 
the solvent was evaporated under reduced pressure. The residue was purified by preparative 
5 HPLC (ABZ+; 250 x 10.0 mm id; 34% MeCN in 0.1% TFA-HjO; 5 ml/min; 210 nm) to give: 
Qis-N-({4'[4-{4'fluorophenyl)piperidm'l'ylH^^ 

bis(trifluoromethyl)benzenemethanamine ; NMR (400MHz, CDCy 5 7.73 (IH, s), 7.70 
(2H, s), 7.38-7.33 (4H, m), 7.25-7.16 (3H, m), 6.97 (2H, t, J 8.7 Hz), 3.77 (2H, s), 3.08-3.00 
(2H, m), 2.79 (2H, s), 2.52-2.41 (IH, m), 2,36 (2H, d, J 12.8 Hz), 2.30-2.17 (2H, m), 
10 1.89-1.38 (8H, m), and 0.90-0.81 (2H, m); m/z (ES*) 593 (M+1); 
tTmS'N-(f4-[4-(4-fluorophenyl)piperidin-l'yl]-l'P^ 

bis(trifluoroniethyl)benzenemethanamine ; 'HNMR (400MHz, CDCg 6 7.71 (IH, s), 7.65 
(2H, s), 7.39-7.34 (4H, m), 7.24-7.19 (IH, m), 7.15-7.11 (2H, m), 6.96-6.92 (2H, m), 3.71 
(2H, m), 2.93 (2H, br d, J 11.5 Hz), 2.58 (2H, br d, J 12.4 Hz), 2.51 (2H, s). 2.40-2.35 (2H, 
15 m), 2,18-2.12 (2H, m), 1.81-1.74 (4H, m), 1.69-1.59 (2H, m), 1.48-1.40 (2H, m), and 
1.35-1.26 (2H, m). m/z (ES^ 593 (M+1). 

EXAMPLE 267 

rrflyij-N-((4-r4-(4-Huorophenvl^piperidin-l-vll-l-phenvlcvclohexvllmethvn-N- methvl-3.5- 

20 bisftrifluoromethvnbenzenemethanamine 

Formaldehyde (37% w/v in water, 2 mL), palladium hydroxide on carbon (20%, 10 mg) and 
acetic acid (24 \d, 0.42 mmol) were added to a solution of rranj-N-({4-[4-(4- 
fluorophenyl)piperidin-l-yl]-l-phenylcyclohexyl}methyl)-3,5-bis(trifluoromethyl) 
benzenemethanamine (Example 266, 102 mg, 0.17 mmol) in methanol (10 mL) and the 

25 mixture was shaken under an atmosphere of hydrogen (50 psi) for 2.5 hours. Additional 
palladium hydroxide on caribou (20%, 10 mg) was added and and the mixture was shaken 
under an atmosphere of hydrogen (50 psi) for 1 hour. The mixture was filtered through a glass 
fibre pad, washing with methanol, and the solvent was evaporated under reduced pressure. 
The residue was dissolved in methanol (0.5 mL) and poured onto an SCX cartridge (V arian 

30 Bond Elut™; 10 mL/500 mg). The cartridge was washed with methanol (2x5 mL), then 
eluted with methanolic anunonia (2M, 5 mL), The solvent was evaporated under reduced 
pressure to give the title conqwund, m/z ^S*) 607 (M+1). 
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EXAMPLE 268 

CiS' and Trans-N-C f 4-r4-f4-Fluorophenynpiperidin-l'-vl1-l"phenvlcvclohexvnmethvlVN- 
f r3.5-bis(trifluoromethvl1phenvnniethyl lacetamide 

Prepared as a mixture of cis- and ^ra/z^-isomers from N-[(4-oxo-l-phenylcyclohexyl)methyl]- 
5 N-{ [3,5-bis(trifluoromethyl)phenyl]methyl)acetamide (Example 21) and 4-(4- 
fluorophenyOpiperidine (Description 16) according to the method of Example 55. 
m/z(ES0635(M+l), 

EXAMPLE 269 

10 rrfln^-(/?5)"N-fM-r4"f4-FluorophenyI)piperidin-l"Vl1>l"phenvlcvclohexvnmethvlVa-meA^ 
3.5-bisftrifluoromethynben2enemethanamflne 

Borane-tetrahydrofiiran complex (IM in tetrahydrofiiran, 0.2 mL) was added to a solution of 
fran5-(i?5)-4-l4-(4-fluorophenyl)piperidin-l-yl]-N-{l-[3,5-bis(trifluoromethyl)phenyl] ethyl}- 
l-phenylcyclohexanecarboxamide (Example 177, 20 mg, 0.032 nmol) in tetrahydrofiiran 

15 (5 mL) and the mixture was heated under reflux for 24 hours. The mixture was cooled and 

methanol (10 mL) was added. The niixture was heated under reflux for 1 hour, cooled and the 
solvent was evaporated under reduced pressure. The residue was dissolved in ethyl acetate 
and washed with water, aqueous sodium carbonate (saturated) and water, dried (MgSO^, and 
the solvent was evaporated under reduced pressure. The residue was purified by flash column 

20 chromatography on silica gel elating with CHjCyMeOH7NH3(Aq.) (95:5:0.5). The residue 
was dissolved in diethyl ether and ethereal hydrogen chloride (IM) was added. The solvent 
was evaporated under reduced pressure to give the title compound as a colorless solid (20 mg, 
97%), m/z(ES0607(M+l). 

25 EXAMPLE 270 

rrfl«5>f/?5)-a"({4-r4-(4'Fluorophenvl')piperidm-l-yn-l-phenvlcvclohexvl> methy lamino)- 
3,5-bisftrifluoromethvnbenzeneethanol and 

TrafiS'(RS)-a'( l4-r4-f4-Fluorophenvl)piDeridm-l-vlVl-phenvlcvclohexvn methylaminoV 
3,5-bis(trifluoromethvDbe nzeneethanamiiift 

30 A solution of trans-iRSymsfhyl a-({4-[4-(4-fluorophenyl)piperidin-l-yl]-l- 

phenylcyclohexyl}carbonylaniino)-3,S-bis(trifluQromethyl)betizeneacetate (Example 157, 
0.25 mmol) m methanol (1.5 mL) was poured onto an SCX cartridge (Varian Bond Eluf^; 
10 mUSOO mg). The cartridge was washed with methanol (4x1 mL), then eluted with 
methanolic ammonia (2M, 4x1 mL). The solvent was evaporated under reduced pressure and 

35 the residue was dissolved in tetrahydrofiiran (4 mL) and toluene (2 mL) and lithium 

borohydride (10 mg, 0.46 mmol) was added. The mixture was stirred at room temperature for 
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30 minutes, then at 50 for 30 minutes. The mixture was cooled and hydrochloric acid (2M) 
and ethyl acetate were added. The layers were separated, the organic fraction was dried 
(Na^SO^ and the solvent was evaporated under reduced pressure. The residue was dissolved 
in tetrahydrofuran (2 mL) and borane-tetrahydrofiiran complex (IM in tetrahydrofuran, 1 mL) 

5 was added. The mixture was stirred at 60 for 1 hour, then further borane-tetrahydrofuran 
complex (IM in tetrahydrofuran, 1 mL) was added and the mixture was stined at 60 ""C for 
1 hour. The mixture was cooled and aqueous sodium carbonate (10%, 20 mL) and ethyl 
acetate (20 niL) were added. The layers were separated and the aqueous fraction was extracted 
with ethyl acetate (10 mL). The combined organic fractions were dried (Na^SO^ and die 

10 solvent was evaporated under reduced pressure. The residue was dissolved in methanol 
(3 mL) and heated under reflux for 3 hours. The mixture was cooled and the solvent was 
evaporated wider reduced pressure. The residue was dissolved in dichloromethane, filtered 
and the solvent was evaporated under reduced pressure. The residue was purified by 
preparative thin layer chromatography on silica gel, eluting with CH2CyMeOH/NH3(Aq.) 

15 (95:5:0.5) to give: 

trms-(]RSya-({4-[4'(4-fluorophe^^^ 

bis(trifluoromethyl)benzeneethanol (25 mg, 16%); NMR (400MH2, CDCy 5 7.75 (IH, s), 
7.52 (2H, s), 7.40-7,30 (4H, m), 7.27-7.17 (IH. m), 7.20-7.10 (2H, m), 6.95 (2H, t, / 8.0 Hz). 
3.65 (IH, dd, J 8.2, 4.2 Hz), 3.57 (IH, dd, J 10.7, 4,2 Hz), 3.31 (IH, dd, J 10.7, 8.2 Hz), 2.95 
20 (2H, br d, 7 1 LO Hz), 2.55 (2H, br d, J 1 1.0 Hz), 2.50-2.30 (2H, m), 2.46 (IH, d, J 1 1.0 Hz), 
2.36 (IH, d, J 11.0 Hz), 2.20 (2H, br t, J 11.0 Hz), 2.10-1.60 (6H, m), and 1.55-1.20 (4H, m); 
m/z (ES*) 623 (M+1); and 
ti^-(RSya-({4'[4'(4'fluorophenyl)piperidm^ 

bis(trifluoromethyl)benzeneethanamine\ 'HNMR (360MHz, CDCy 5 7.74 (IH, s), 7.60 (2H, 
25 s), 7.40-7.30 (4H, m). 7.27-7.17 (IH, m), 7.18-7.08 (2H, m), 6.94 (2H, t, J 8.0 Hz), 3.45 (IH, 
dd, J 7.6, 4.8 Hz), 2.96 (2H, br d, J 10 Hz), 2.77 (IH, dd, J 12.0, 4.8 Hz), 2.57 (IH, dd, / 12.0, 
7.6 Hz), and 2.55-1.40 (20H, m). m/z (ES") 622 (M+1). 

EXAMPLE 271 

30 Cfa- and rrans-(£V4-(4-Fluor ophenvn-l-(4-phenvl-4-(3-r3,5- 
bisftrifluoromethvn phenynprop-l-envllcvclohexvDpiperidine 
Prepared as a mixture of ci^- and trans-v&omoxs firom (£)-4-phenyl-4-{3-[3,5- 
bis(trifluoromethyl)phenyl]prop-l-enyl}cyclohexanone Example 22) and 4-(4- 
fluorophenyl)piperidine (Description 16) according to the method of Example 45. 

35 m/z (ES*) 590 (M+1). 
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EXAMPLE 272 

Cis- and rrmt^-(g)-4-(4-FluorophenvlVl-f4-phenvM-l3-r3.5- 
bisftrifluoroiTiethyllphenvnpropvncvclohexvnpiperidine 

Prepared as a mixture of cis- and ^ron^-isomers from (£)-4-(4-fluorophenyl)-l-(4-phenyl-4- 
5 {3-[3,5-bis(trifluoromethyI)phenyl] prop-l-enyl }cyclohexyl) piperidine (mixture of cis- and 
rra/w-isomers , Example 271) according to the method of Description 16. m/z (ES*) 592 
(M+1). 

EXAMPLE 273 

10 Cis' and rrfln5-(RS>-4-(4-FluorophenvlVl>(4-(2-hvdroxv-3-r3,5- 
bisftrifluoromethvnphenyl1propvll-4"phenvlcvclohexvl)piperidine 
Prepared as a mixture of cis- and trans-isomeTs from (/?S)-4-{2-hydroxy-3-[3,5- 
bis(trifluoromethyl)phenyl]propyl}-4-phenylcyclohexanone (Example 25) and 4-(4- 
fluorophenyOpiperidine (Description 16) according to the method of Example 45. 

15 m/z (ES*) 608 (M+1). 

EXAMPLE 274 

Cis- and rrfln^-^/a^-4-f4-HuorophenvlVl-f4-(2<>xo-3-r3.5-bisftrifluQromethv 
propyn'4-phenvlcvclohexvUpiperidine 
20 Prepared as a mixture of cis- and froT^-isomers from (i!S)-4-(4-fluorophenyl)-l-(4-{2- 

hydroxy-3-[3,5-bis(trifluoromethyl)phenyl]propyl}-4-phenylcyclohexyl)piperi<Kne(mix^ 
of cis- and rron^-isomers. Example 273) according to the method of Description 17. m/z (ES*) 
606 (M+1). 

25 EXAMPLE 275 

l-(rfl,4-Dioxa-8-phenylspiror4,51decan-8*vltoethoxvlmethvn-3.5-bisftrifluoromethvn 
benzene 

Prepared from 8-phenyH,4-dioxaspiio[4.5]decane-8-methanol (/. Org.Chent 1974, 39, 2311- 
2313) and l-(bromomethyl)-3,5-bis(trifluQromethyl)benzene according to the method of 
30 Example 1. NMR (360MHz, CDCy 5 1.53-1.65 (4H. m), L88-L96 (2H, m), 2.28-2.32 
(2H, m), 3.42 (2H, s), 3.88-3.97 (4a m), 4.42 (2H, s), 7.20-7.42 (5H, m), 7.55 (2H. s), and 
7.72 (lH,s). 

CJi^P, requires C, 60.76, H, 5.09; found C, 61.15, a 5.07, 
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EXAMPLE 276 

1 { r4>Oxo- l~Dhenvlcvclohexvllmethoxv ImethvlV 3.5-h isftrifluorQmethynbenzene 
Pyridinium p-toluenesulfonate (100 mg, 0.4 nunol) was added to a solution of l-{[(l,4-dioxa- 
8-phenylspiro[4.5]decan-8-yl)methoxy]methyl}-3,5-bis(trifluorome%l)b 
5 275, 5 g, 1 mmol) in acetone -water (8: 1, 9 niL) and the niixture was heated under reflux for 3 
days. The mixture was cooled and the solvent was evaporated under reduced pressure. 
Aqueous sodium hydrogen carbonate (saturated) and ethyl acetate were added and the layers 
were separated. The organic fraction was dried (MgSOJ and the solvent was evaporated under 
reduced pressure. The residue was purified by flash column chromatography on silica gel, 
10 eluting with hexane/EWDAc (70:30), to give the title compound as a colorless oil (350 mg, 

83%), 'H NMR (360MHz, CDCy 8 2.06-2,10 (2H, m), 2.27-2.38 (4H, m), 2.58-2.65 (2H, m), 
3.47 (2H, s), 4.44 (2H, s), 7.29-7.50 (5H, m), 7.56 (2H, s), and 7,75 (IH, s). 
Cja^P^ requires C, 61.39, H, 4,68; found C, 60,92, H 4.5 1. 

15 EXAMPLE 277 

Ci;y>l-((4-r4-f4-Fluorophenvnpiperidin-l-vl1-l-phenvlcvclohexanemethoxv)methvl)-3.5- 
bisftrifluoromethvl^benzene and 

Trans-l-d 4- r4-f 4>Fluorophenvnpiperidin" l-vH- 1-phenvlcvclohexanemethoxv ) methvlV3,5- 
bisf trifluoromethyPbenzene 
20 Prepared from l-({[4-oxo-l-phenylcyclohexyl]methoxy}methyl)- 3,5- 

bis(trifluoromethyI)benzene (Example 276) and 4-(4-fluorophenyl)piperidine (Description 16) 
according to the method of Example 45: 
ciS'l-({4'[4'(4-Fluorophenyl)pip€ndin'l'yl]'l'phenyl^^ 

bis(trifluoromethyl)benzene\ NMR (400MHz, CDCg 5 7.73 (IH, s), 7.55 (2H, s), 
25 7.42-7.17 (7H, m), 7.00-6.95 (2H, m), 4.45 (2H, s), 3.70 (2H, s), 3.10 (2a m), 2.47 (IH, m), 
2.36-2.20 (6H, m), and 1.87-1.54 (9H, m). m/z (ES") 594 (M+1); 
tims-l'(f4'[4-(4'Fluorophenyl)piperidin'l'ylH'phenyl^^ 

bis(trifluoroniethyl)benzene\ 'H NMR (400MHz, CDCy 5 7.74 (IH, s), 7.57 (2H, s), 7.39 
(4H. m), 7.24 (IH. m), 7.15 (2H, dd, J 8.6, 5.4 Hz), 6.95 (2a t, / 8.6 Hz), 4.42 (2H, s), 3.33 
30 (2a s), 3.04 (2a m). 2.75-1.62 (14a m), and 1.39 (2a m). m/z (ES*) 594 (M+1). 

EXAMPLE 278 

f J?:S^-4-Methvlene-Uphenvl-N-l l-r3.S-bisftrifluoromethvnp henvl1ethvl > 
cyclohexanecarboxamide 
35 Methyltriphenylphosphonium bromide (1.71 g, 4.8 mmol) was dried azeotropically by 
evaporating toluene (3 x 20 mL) under reduced pressure, suspended in tetrahydrof uran 
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(20 mL) and cooled in ice. Butyllithium (1.6M in hexanes, 3.0 mL, 4.8 nunol) was added and 
the mixture was stirred at room temperature for 3 hours. The mixture was cooled in ice and 
(/?5)-4-oxo-l-phenyl-N-{l-[3,5-bis(trifluoromethyl)phenyl]ethyI} cyclohexanecarboxamide 
(Example 18, 0.91 g, 2.0 mmol) in tetrahydrofuran (5 mL) was added. The mixture was stirred 
5 at room temperature for 1 hour, then heated under reflux for 3 hours. The mixture was cooled, 
poured into water (50 mL) and extracted with ethyl acetate (3 x 50 mL). The combined 
organic fractions were washed with water (3 x 50 mL) and brine (50 mL), dried (MgSO J and 
evaporated under reduced pressure. The residue was purified by flash column chromatography 
on silica gel, eluting with CHjCl^, to give die title compound as a colorless solid (0.67 g, 
10 73%); NMR (400MHz, CD3OD) 5 7.76 (IH, s), 7.69 (2H, s), 7.34-7.20 (5H, m), 5.14 (IH, 
q, J 7. 1 Hz), 4.64 (2H, s), 2,53 (2H, m), 2.27 (4H, m), 1.99 (IH, m), 1.77 (IH, m), and 1.42 . 
(3H.d,J7.1Hz). 

EXAMPLE 279 

15 Ci^-fj?5V4-nH[vdroxvmethvl)>N-n'r3.S-bisftrifluoromethvnphenvl1ethvn-l- 
phenvlcyclohexanecarboxamide and 

rrfln^>(/?S^-4-fHvdroxvmethvlVN-(143.5-bis(trifluQr omethvnphenvI1^ 
phenylcyclohexanecarboxamide 

9-Borabicyclo[3.3.1]nonane (0.5M in tetrahydrofuran, 1.0 mL, 0.5 mmol) was added to a 
20 solution of (/?S)-4-methylene-l-phenyl-N-{ l-[3,5-bis(trifluoromethyl)phenyl]ethyl} 

cyclohexanecarboxamide (Example 278, 182 mg, 0.4 mmol) in tetrahydrofuran (2 noL) and 
the mixture was stirred at room temperature for 2 hours. Ethanol (0.5 mL), aqueous sodium 
hydroxide (4M, 0.2 mL) and aqueous hydrogen peroxide (35%, 0.2 mL) were added and the 
mixture was stirred at 50 °C for 1 hour. The mixture was cooled, poured into aqueous sodium 
25 hydrogen carbonate (saturated, 20 mL) and water (10 mL) and extracted with 

dichloromethane (3 x 20 mL). The combined organic fractions were dried (MgSO^ and 
evaporated under reduced pressure. The residue was purified by MPLC chromatography on 
silica gel, eluting with isohexane/EtOAc (70:30 increasing to 50:50), to give: 
cis-iRSy4-(hydroxymethyiyN'{l'[3,5-bis(tri^ 
30 phenylcyclohexanecarboxamide (1 13 mg, 60%), 'H NMR (400MHz, CD3OD) 5 7.76 (IH, s), 
7.71 (2H, s), 7.31 (2H, d, /7.5 Hz), 7.25 (2H, t, 77.5 Hz), 7.20 (IH, t, 77.5 Hz), 5.14 (IH, q, 
/7.1 Hz), 3.32 (2H, m), 2.67 (2H, m). 1.89-1.48 (5H, m), L43 (3H, d, J 7.1 Hz), and 
1,24-1.09 (2H,m);and 

trmS'^^)'4'(hydroxymethyl)-N-fl-[3,5-bis(triflm 
35 phenylcyclohexanecarboxamide (34 mg, 18%), ^H NMR (40GMHz, CD3OD) 5 7.73 (IH, s), 
7.61 (2H. s), 7.44 (2H. d, 77.5 Hz). 7.34 (2H, t, 77.5 Hz). 7.23 (IH. t, 77.5 Hz). 5.03 (IH. q. 
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J 7.0 Hz), 3.29 (2H, d, / 6.6 Hz), 2.68 (IH, m), 2.54 (IH. m), 1.90 (2H. m), 1.72 (2H, m), 1.56 
(IH, m), 1.39 (3H, d, J 7.0 Hz), 1.20 (IH, m), and 1.07 (Ift m). 



The following compound was prepared from rrans-(i?S)-p-[(4-methylamino-l- 
5 phenylcyclohexyl)methoxy]-3,5-bis(trifluoromethyl)benzeneethanol (Example 90) and 
lH-imidazole-4-acetic acid according to the method of Example 91. 




— — ^ m/z 

gj^^ A. B -NR, Stereochemistry Formula M.W. (ES*) 

(M+1). 



280 CHjO H 



JU7 



The following compounds were prepared accordmg to the method of Example 45, substituting 
a suitable ketone for (/!5)-P-[(4-oxo-I-phenylcyclohexyl)methoxy]-3^- 
10 bis(trifluoromethyl)benzeoeethanol, and a suitable amine fw: benzylamine, followed by 
separation of diastereoisomers by chromatography on silica gel. 
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Be 
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Stereochemistry 


Formula 


M.W. (ES*) 
(M+1). 


281 
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555 556 


282 


H 
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-oa 


Trans-iRSy 




555 556 


283 


Me 


H 




Trans-iRSy 




563 564 
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Ex. 


A 


B 


-NR, 


Steieochemistry 


Fomiula 


MW (BSTi 
(M+1). 




xvic 


XI 


-CO 






soy J i\j 


285 




H 


-oo 


Trans-iRS)' 




569 570 


286 


Me 


H 




TranS'iRSy 




528 529 


287 


Me 


H 




TranS'iRS)' 




604 605 


288 


CH,0 
H 


H 


-oo 


Cis-(RS)' 




585 586 


289 


CHjO 
H 


H 


-oo 


Trans-iRS)' 




585 586 



The following conqK>unds were prepared ftom rranj-(J?S)-4-(4-oxopiperidin-l-yi)-l-phenyl- 
N-{l-[3,5-bis(trifluoromethyl)phenyl]e%l}cyclohexanecarboxamide (Example 184) 
according to the method of Exanq)le 187, substituting a suitable Grignard reagent for 
5 phenylmagnesium bromide. 




m/z 

Ex. A B -NR^ Stereochemistry Formula M.W. (ES*) 

(M+1). 



290 Me H _y^" Trans-iRS)- CJiJP^NJO^ 598 599 
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m/z 


Ex. 


A 


B 


-MR, 


Stereochemistry 


Formula 


M.W. (ES*) 














(M+1). 


291 


Me 


H 




Trans-(RS)- 




584 585 


292 


Me 


H 




Trans-{RS)' 




598 599 


293 


Me 


H 


-oc 


Trans^RS)' 




570 571 



10 



15 



20 



EXAMPLE 294 

Cis-^(RS)- and Tran^-f j;y)-l-f4-(2-hvdroxv-3-r3.5-bisftrifluoromethvnphenvlV 
phenylcyclohexvDpiperidine 

Prepared as a 1: 1 mixture of diastereoisomers from (/i5>4-{2-hydroxy-3-[3,5- 
bis(trifluoromethyl)phenyl]propyl}-4-pheaylcyclohexaiione (Example 25) and piperidine 
according to the method of Example 45. NMR (400MHz, CDCI3) 5 7.68 (IH, s), 7.50 and 
7.48 (Total 2H, each s), 7.4-7.25 (4H, m), 7,25-7.15 (IH, m), 3.80-3.70 and 3.70-3.60 (Total 
IH, each m), and 2.75-1.20 (23H. m). m/z (ES*) 514 (M+1). 

EXAMPLE 295 

f/gS)-l-(8-PhCTvi-14-dioxaspiror4.S1decan-8-vD-3-r3.5-bisftrifluoromethyDphenyll^ 
Ql 

Potassium carbonate (1.75 g, 12.7 mmol) was added to a solution of (/?S)-l-(8-phenyl-l,4- 
dioxaspiro[4.5]decan-8-yl)-3-[3,5-bis(trifluoromethyl)phenyl]propan-l-yl ethanoate (Example 
23, 410 mg, 0.773 mmol) in methanol (15 mL) and water (2 mL) and the mixture was stirred 
at room temperature for 48 hours, then at 50 for 24 hours. The mixture was cooled and the 
methanol was evaporated under reduced pressure. Water (SO mL) was added and the mixture 
was extracted with ethyl acetate (2 x 50 mL). Hie combined organic fractions were dried 
(NajSO^) and the solvent was evaporated under reduced pressure to give the title conq)ound 
(334 mg, 88%). NMR (400MHz, OXH,) 8 7.68 (IH, s), 7.53 (2H. s). 7.4-7.3 (4H. m), 
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7.3-7.2 (IH, m), 3.95-3.8 (4H, m), 3.36 (IH, br d, / 9 Hz), 2.91 (IH, ddd, J 14, 10. 5 Hz), 2.64 
(IH, ddd, / 16, 9, 7.5 Hz), 2.5-2.4 (IH, m), 2.3-2.2 (IH, m), 1.9-1.7 (3H, m), and 1.65-1.20 
(6H m). 

5 EXAMPLE 296 

(RS)-4-i l-Hvdroxy-3-f3.5-bis(trifluoromethvl)phenvnpropvU-4-phenvIcyclohexanone 
Prepared from (i?S)-l-(8-phenyH,4-dioxaspiro[4.5]decan-8-yl)-3-[3,5- 
bis(trifluoromethyl)phenyI]propan-l-ol (Example 295) according to the method of Example 
10. 'H NMR (400MHz, CDCl,) 5 7.69 (IH, s), 7.5 1 (2H, s), 7.5-7.4 (4H m), 7.35-7.25 (IH, 
10 m), 3.44 (IH, br d, y 1 1 Hz), 2.93 (IH ddd, J 14, 10, 5 Hz), 2.8-2.7 (IH m), 2.7-2.6 (IH m), 
2.6-2^ (IH, m), 2.4-2,2 (4H, m), 2.05-1.9 (2H m). 1.85-1.75 (IH m), and 1.45-1.3 (2H m). 

EXAMPLE 297 

rranj-f/t5)-l-f4-n-hvdroxv-3-r3.5-bisftrifluoromethvnphenvllpropvn-4- 

15 phenvlcyclohexvl'tpiperidine 

Prepared from iRS)-4-{ l-hydroxy-3-[3,5-bis(trifluoromethyl)phenyl]propyl}-4- 
phenylcyciohexanone (Example 296) and piperidine according to the metiiod of Example 45, 
followed by separation of diastercoisomers by chromatography on silica gel. 'H NMR 
(400MHz, CDCy 8 7.67 (IH, s), 7.51 (2H s), 7.4-7.3 (4H m), 7.3-7.2 (IH, m), 3.30 (IH, br 

20 d, 7 1 1 Hz), 2.90 (IH, ddd, J 14, 10, 5 Hz), Z7-2.55 (2H m), 2.45-2.3 (8H m), 1.85-1.75 (3H, 
m), and 1.7-1.2 (lOH m). m/z (PS*) 514 (M+1). 

EXAMPLE 298 

CM-f/?^-4-f4-FluorophenvlVl-f4-<l-hvdroxv0.r3.S-bisftrifluQro methvlVphenvl1propvn-^ 
25 phenvlcvclohexvnpiperidine: and 

rra«^-fjM'WU4-FluorophenvlVl-(4-n-hvdroxv-3-r3J-bisrtri fluoromethvlVhCT 
phenvlcyclohexvnpiperidine 

Prepared from iRS)A-{ l-hydroxy-3-[3,5-bis(trifluoromethyI)phrayI]propyl}-4- 
phenylcydohexancme (Example 296) and 4-(4-flaorophenyl)pipaidine Q>escription 16) 

30 according to the method of Bcample 45, followed by separation by flash column 

chromatography on silica gel, elating with C3I|CI/MeOH/NH,(Aq.) (97.5:2.5:0.25 increasmg 
to 95:5:0.5), to give ds-(^)-4-(4-fluomphenyl)-l-(4-{l-hydroxy'3-[3.5- 
bis(trifluoromeaiyl^henyl]propyl}-4-phenylcyclohexyl)piperidme-, 'HNMR (4OOMH2:, 
CDO,) 5 7.68 (IH s), 7.58 (2H s), 7.4-7.3 (4H m), 73-7.25 (IH m), 7.25-7.15 (2H m), 

35 6.99 (2H, t, /9 Hz), 3.85 (IH br d, / 10 Hz). 3.25-3.05 (2H m). 2.95-2.85 (IH. m), 2.78-2.62 
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(2H, m), 2.50 (IH, quin, 7 7 Hz), 2.45-2.15 (4H, m), 1.9-1.4 (12H, m), and 1.2-1.08 (IH, m); 

m/z (ES*) 608 (M+1); and. tTans-(RS)-4-(4-fluorophenyl)-l-(4-{l-hydroxy-3-[3,5- 
bis(trifluoromethyl)phetiyl]propyl}-4-phenylcyclohexyl)piperidne\ 'H NMR (400MHz, 
CDCI3) 5 7.67 (IH, s). 7.52 (2H, s), 7.4-7.3 (4H, m), 7.3-7.2 (IH. m), 7.13 (2H, dd, J 8.7, 
5 5.5 Hz), 6.94 (2H, t, J 8.7 Hz), 3.31 (IH, br d, J 10.5 Hz), 3.0-2.85 (3H, m), 2.69-2.58 (2H, 
m), 2.55-2.35 (3H, m), 2.3-2.1 (2H, m), 1.9-1.5 (9H, m), and 1.4-1.2 (4H, m); m/z (ES*) 608 
(M+1). 

EXAMPLE 299 

10 7Vfln.y-4-(4-HuorophenvlVl-(4-{l-oxo-3-r3.5-bisftrifluoromethvl')phenvllprDpvl)-4- 
phenylcvclohexyDpiperidine 

l,l,l-Tris(acetyloxy)-l,l-dihydro-l,2-benziodoxol-3(lJ?)-one (28 mg, 0.066 mmol) was 
added to a solution of rra/w-(/?5)-4-(4-fluorophenyl)-l-(4-{ l-hydroxy-3-[3,5- 
bis(trifluQromethyl)phenyl]propyl}-4-phenylcyclbhexyl)piperidine (Example 298, 14 mg, 

15 0.023 mmol) in dichloromethane (2 mL) and the mixture was stined at room temperature for 
2 hours. Saturated aqueous sodimn bisufite (1 mL) and aqueous sodium hydrogen carbonate 
(5%, 15 mL) were added and the mixture was stirred at room temperature for 20 minutes. The 
layers were separated and the aqueous layer was extracted with dichloromethane (2 mL). The 
combined organic jfractions were poured onto an SCX cartridge (Varian Bond Elut™; 

20 10 mL/500 mg). TTie cartridge was washed with methanol (4x2 mL), then eluted with 

methanolic ammonia (2M, 2x2 mL). The solvent was evaporated under reduced pressure to 
give the title conqwund (13.1 mg, 94%). 'H NMR (400MHz, CDCg 8 7.61 (IH, s), 7.35 (2H. 
s), 7.28-7.08 (7H, m), 6.95 (2H, t, / 9 Hz), 2.95 (2H, br d, 7 1 1 Hz), 2.80 (2H, t, / 7 Hz), 
2.6-2.5 (2H, m), 2.54 (2H, t, J7 Hz), 2.45-2.30 (2H, m), 2.15 (2H, t, J 11 Hz), 1.9-1.5 (8H, 

25 m), and 1.5-1.35 (2H, m). m/z (ES*) 606 (M+1). 

EXAMPLE 300 

('i?.S^-l-(4-Oxo-l-phenylcycIohexvl)-3-r3.5-bisftrifluoromethyl')phenyllpropan-2-YlEthannate 
Prepared from (RS)-l-(8-phenyl-l,4-dioxaspiro[4.5]decan-8-yl)-3-[3,5- 
30 bis(trifluoromethyl)phenyllpropan-2-yl ethanoate (Example 23) according to the method of 
Example 10. 'H NMR (400MHz, CDCI3) 8 7.69 (IH, s), 7.38 (2H, s), 7.36-7.20 (5H, m), 
4.95-4.85 (IH. m), 2.73 (IH. dd, J 14. 7 Hz), 2.62-2.47 (2H, m), 2.46 (IH, dd, / 14, 6 Hz). 
2.35-2.20 (4H, m), 2.02 (IH, dd, / 14, 7 Hz), 1.95-1.80 (2H, m), 1.77 (1ft dd, / 14, 3 Hz), 
and 1.75 (3H.m). 



35 
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EXAMPLE 301 

Trflnj-( j?5)-l-f4-r4-(4-Huorophenvnpiperidin-l-vl1-l-phenvIcvclohexvH~3-[3,^ 
bis(trifluorometh vDphen vll propan-2- vl Ethanoate 

Prepared from (RS)- l-(4-oxo- l-phenylcyclohexyl)-3-[3,5-bis(trifluoroxnethyl)phenyI]propan- 
5 2-yl ethanoate (Example 300) and 4-(4-fluorophenyl)piperidine (Description 16) according to 
the method of Example 45, followed by separation of diastereoisomers by flash column 
chromatography on silica gel, eluting with CHjCl/MeOH (95:5). 'H NMR (400MHz, CDCI3) 
8 7.68 (IH, s), 7.36 (2H, s), 7.32-7.10 (7H, m), 6.92 (2H, t, 7 9 Hz), 4.92-4.82 (IH, m), 3.01 * 
(2H, br d, 7 9 Hz), 2.66 (IH. dd, J 14, 7 Hz), 2.6-2.2 (6H, m), 2.40 (IH, dd, / 14, 6 Hz), 
10 2. 10-1.70 (7H, m), 1.74 (3H, s). 1.64 (IH, dd, J 14» 3 Hz), and L55-1.22 (4H, m). m/z (ES*) 
650 (M+1). 
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CLAIMS; 



1 . A compound of the formula (I): 




(I) 

wherein 

ring A is a phenyl or pyridyl ring; 

X represents a Unker selected from the group consisting of: 



10 



(a) — C— N— C — 
R" R^= 



R 



14 



(b) — C— N— C — 
R^^ R^^ 



(c) — C— N— C — 



tl4 



(d) — , 



fl f 

C-O-C — 
R" 



(e) 



f 1? 

C-O-C — 

_L IK 



R 



.14 r16 



f . 

(f) — G-0— C — 

_ll 



R« r" 
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(i) — c—c—c — . 0) — c—c—c — 

k'' R" R^^ R^^ R" 



R^*0 R^' r"r''0 
(k) — C—C—C — . (1) — c—c—c — 

• 1 



R" R" R^^ R" 



represents hydrosy, Ci-eallsyl, fluoroCi-eall^l, G2.6alkenyl, 
CMcydoalkyl, Cs-7cycloalkylCMaliyl, Ci^alkoxy, fluoroCi.6alko2y, 
Ci-salko^rCwalkyl, Ci-ealkoxjrCi^alkoxy, fluoroCi^alkoxyCi-4alkyl, 
C2-6alkenylo3Qr, Cs ^cycloalko^gr, Ca-vcycloalkylCi^alkoxy, phenoxy, cyano, halogen, 

10 NRaR^ SRS SOR^ S02R% 0S02R% NR^CORs COR^ COaR^ or CONR^R^ where 
R^ and R^ each independently represent hydrogen, Ci.4alkyl, Cs-scycloalkyl, 
fluoroCi-4alkyl or CH2C02Ci-4alkyl, and R*^ represents Ci-ealkyl, Ci.6alkoxy, 
fluoroCi-ealkyl or phenyl; 

R2 represents hydrogen, halogen, Ci^alkyl or Ci-ealkoxy; 

15 or when R^ is adjacent to R^, they may be joined together such that there 

is formed a 5- or &-membered saturated or unsaturated ring containing one or 
two atoms selected from nitrogen, o^gen and sulphur, which ring is optionally 
substituted by a group selected from Ci.4allQrl, CFs, =0 or =S; 

R3 represents hydrogen, halogen, Ci^alkyl, fluoroCi^al^l, Ci-ealkoxy, 

20 fluoroCi-ealkoxy, C3.7<ycloalkyl, C3-7cycloal^lCwaIkyl, qrano, SR», SORs S02R% 
NR*R^ CORs C02RS CONR^R^ or Ci.4alkyl substituted by cyano, 

CO2R* or CONR^R^ where R» and R** are as previously defined; 

or R3 represents a 5- or 6-membered aromatic heterocyclic group 
containing 1, 2, 3 or 4 heteroatoms, selected from nitrogen, oxygen and sulphur, 

25 whfch group is optionally substituted by one or two groups selected from 

Ci-ealkyl, Ci^alkosy, Cs-Tcycloalkyl, Cs-vcycloalkylCwalkyl, trifluoromethyl, OCF3, 
NO2, CN, SR% SORS S02R«, COR% C02R«, phenyl, -(CH2)rNR«R\ 
-(CH2)rNR^C0R^ -(CH2)rC0NR«R^ or CH2C(0)R% where R«^ and R^ are as 
previously defined and r is zero, 1 or 2; 
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R4 is hydrogen, halogen, Ci-ealkyl, Ci^alkoxy, fluoroCi^allgi, 
fluoroCi-ealkoxy, hydroxy, NO2, CN, SOR% S02R% COaRS CONR^RN 
C2.6alkenyl, C2.6alkynyl or Cwalkyl substituted by Ci-4alkoxy, wherein and R^ 
are as previously defined; 
5 R5 is hydrogen, halogen, Ci-ealkyl, fluoroCi-ealkyl or Ci-ealkoxy substituted 

by Cwalko^; 

R^ represents hydrogen, hydros or a Ci.4alkyl group optionally 
substituted by a hydroxy group; 

R7 represents hydrogen, hydroxy, -(CH2)nNR8R9, -(CH2)nC02Rs 
10 carbocydyl, C-linked heterocyclyl or heteroaryl; 

or R« and R' together represent =0, =CHC02R^ or -0(CH2)mO-; 

R8 and R^. each independently represent hydrogen, Gi-ealkyU C2^alkenyl, 
hydro^i-ealkyl, (CH2)qC3-7cycloalkyl, (CH2)qaryl, (CH2)<iheterocyclyl, CHO, 
C(0)Ci.6alkyl, C(0)(CH2)qC3-7cycloalkyl, C(0)(CH2)qaryl, C(0)(CH2)qheterocyclyl, 
15 C(0)(CH2)pNR«R^ (CH2)qC02Ci^alkyl, C02(CH2)qC3.7cycloalkyl, C02(CH2)qaryl, 
C02(CH2)qheterocyclyl, C02(CH2)pNR«R^ (CH2)pNR<:0Rb, (CH2)pNR<302Rb, 
{CH2)qCONR^aryl or (CH2)qCONR%eterocyclyl where R^ and R^ are as previously 
defined; 

or R^ and R^, together with the nitrogen atom to which they are attached, 
20 represent a heteroaUphatic ring selected fi:om the group consisting of: 




25 
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11 



10 



RIO and R^^ each independently represent hydrogen, halogen, hydroay, 
Ci^alkyl, C2-6alkenyl, Ca-ealkynyl, hydroxyCi-ealkyl, fluoroCi^alkyl, Ci-calkoxy, 
5 (CH2)qC3-7cycloalkyl, (CH2)qaryl, (C2^alkenyl)aryl, (C2.6alkynyl)aryl, 
(CH2)qheterocyclyl, (CH2)qNR^R^ 0(CH2)qC3.7cycloalkyl, 0(CH2)qaryl, 
0(CH2)qheterocyclyl, 0(CH2)pNR«Rb, OC(0)Ci^aIkyl, C(0)Ci^alkyl, 
C(0)(CH2)qaryl, C(0)(CH2)qheterocyclyl, C(0)(CH2)qNR^R^ CO2H, C02Ci^alkyl, 
C02(CH2)qC3.7cycloaIlgrl, C02(CH2)qaryl, C02(CH2)qheterocyclyl or 
10 C02(CH2)pNR»R^ where R^ and R^ are as previously defined; 



together represent =0, =CHC02Rs -0(CH2)mO-, -CH20(CH2)s-, -CH20CH2C(0)-, 
-CH20CH2CH(OH)., -CH20CH2C(CH3)2-, -CH20C(CH3)2CH2-, 
-C(CH3)20CH2CH2-, -CH2C(0)OCH2-, -OC(0)CH2CH2-, -C(0)OCH2CH2-, 
15 .C(0)OC(CH3)2CH2-, -C(0)OCH2C(CH3)2-, -OCH2(CH2)8-, -OC(CH3)2CH2CH2-, 
-OCH2C(CH3)2CH2-, -OCH2CH2C(CH3)2-, -OCH2CH=CHCH2-, 
-OCH2CH(OH)CH2CH2-, -OCH2CH2CH{OH)CH2-, -OCH2C(0)CH2CH2-, 
-OCH2CH2C(0)CH2-, or a group of the formula 



together represent -OCH2CH2- or -OCH2CH(OH)-, or B?^ and R^^ may together 
form a fused benzene rii^; 

or, Ri® and R^^ together form a Ci-2alkylene bridge across the pyrrolidine, 
piperidine or hexamethyleneuxdne ring to which they are attached; 



(CH2)qheterocyclyl, CHO, C(0)Ci-6alkyl, C(0)(CH2)qC3-7cycloalkyl, C(0)(CH2)qaryl, 
C(0)(CH2)qheterocyclyl, C02Ci^alkyl, C02(GH2)qC3-7<grcloaIkyl, C02(CH2)qaryl, 



or, when they are attached to the same carbon atom, R^^ and R^^ may 




or, where they are attached to adjacent carbon atoms, R^^ and R^^ may 



R12 represents hydrogen, Ci-ealkyl, (CH2)qC3-7cycloalkyl, (CH2)qaryl, 
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C02(CH2)qheterocyclyl or C02(CH2)pNR«R^ where R*^ and R'' are as previously 
defined; 

or, where they are attached to adjacent carbon atoms, R^ and R^^ may 
together form a fused imidazolyl or triazolyl ring; 
5 R^3 represents hydrogen, Ci-ealkyl or CCOCi-ealkyl; 

R14, R15, Ri6^ Ri7^ R18 and B}^ each independently represent hydrogen, 
hydros, Ci-ealkyl, Ci^kenyl, hydroxyCi-ealkyl, Ci-4alkoxyCi.4alkyl, 
(CH2)pNR«R^ CHO, C(0)Ci^alkyl or C02Ci.6alkyl; 
or, Ri* and R^^ together represent -CH2CH2-; 
10 or, RI6 and R" together represent -CH2CH2-; 

or, R^ and together represent -CH2CH2-; 

R20 represents hydrogen, halogen, hydroxy, Ci^allqrl, hydro^Cwallyl or 
fluoroCi-4alkyl; 

Ij2ia represents hydrogen, halogen or hydroxy and R^^^ represents 
15 hydrogen; 

or R2ia and R^i^ both represent fluorine or together represent 0x0 (=0); 
R22 and R^^ each independently represent hydrogen, halogen, hydroxy, 
Ci-ealkyl or 0x0 (=0); 

n is zero, 1 or 2; 
20 m is 1 or 2; 

p is 1, 2, 3 or 4; 

q is zero, 1, 2, 3 or 4; and 

s is 1, 2 or 3; 

and pharmaceutically acceptable salts and N-oxides thereof. 

25 

2. A compound as claimed in Claim 1 wherein R^ is hydroxy, 
Ci^alkyl, fluoroCi^alkyl, C2-6aIkenyl, Ci-ealkoxy, fluoroCi-ealkoi^, C2^alkenylo3gr, 
Cs-Tcycloalko^, Ca TcycloalkylCwalko^, cyano, NR«R^ SRs 0S02RS or R^ 
together with the group R2 form a 5-membered saturated ring containing one 

30 o^gen atom. 

3. A compound as claimed in Claim 1 or Claim 2 wherein R^ is a 
hydrogen, fluorine or chl rine atom, especially a hydrogen atom. 
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4. A compound as claimed in any one of Claims 1 to 3 wherein is 
hydrogen, halogen, fluoroCi-ealkyl, fluoroCi-ealkoxy, cyano, NR^R^, NR^COR** 
(where R*^ is methyl, methoxy, trifluoromethyl or phenyl), or a 5-membered 
aromatic heterocycUc group as defined in Claim 1. 

5 

5. A compound as claimed in any one of Claims 1 to 4 wherein R* is 
hydrogen. 

6. A compoimd as claimed in any one of Claims 1 to 5 wherein R^ is 
10 hydrogen, fluorine, chlorine or CFs. 

7. A compound as claimed in any one of Claims 1 to 6 wherein R^ is 
hydrogen. 

15 8. A compound as claimed in any one of Claims 1 to 7 wherein R'' is 

hydroxy, -(CH2)nNR^R^, a C-linked heterocyclyl group or R^ and R*^ together 
represent =0, -0(CH2)mO- or -CH20CH2C(O)-. 



9. A compoimd as claimed in Claim 8 wherein R^ represents 
20 hydrogen, Ci-ealkyl, Cji^alkenyl, hydroxyCi-ealkyl, (CH2)qC3.7cycloaligrl, 
(CH2)qaryl, (CH2)qheterocyclyl, C(0)Ci-6alkyl, C(0)(CH2)qaiyl, 
C(0)(CH2)qhetero(yclyl, C(0)(CH2)pNR^Rb, (CH2)qC02Ci-6alkyl, (CH2)pNR«C02R»> 
or (CH2)qC0NR»aryl; 

and R^ represents hydrogen, Ci-ealkyl, (CH2)qC3-7cycloalkyl or 
25 C02Ci-6alkyl; 

or R® and B? together with the nitrogen atom to which they are attached 
represent a heteroaliphatic ring selected from the group consisting of 




30 
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,22 




o 



,23 



12 




R 



ill 



»io 



5 



10. A compound as claimed in Claim 9 wherein B?^ represents 



hydrogen, hydros, Ci-ealkyl, C2^alkenyl, Cz^alkynyl, hydrosyCi-ealkyl, 
fluoroCi-ealkyl, (Ca-salkynyDaryl, (CH2)qaryl, (CH2)qheterocyclyl, (CH2)qNR*R^ 
0C(0)Ci-6alkyl, C(0)(CH2)qNR*^R^ CO2H or C02Cwalkyl; 

and Rii represents hydrogen, halogen, hydroxy, Ci-ealkyl or (CH2)qNR»R^ 



together represent =0, -0(CH2)mO-, <JH20(CH2)8-, -CH20CH2C(0)-, 
-CH20CH2CH(OH)-, .CH20CH2C(CH3)2-, -CH20C(CH3)2CH2-, 
-C(CH3)20CH2CH2-, -CH2C(0)OCH2-, -OC(0)CH2CH2-, -C(O)0CH2CH2-, 
-C(O)0C(CH3)2CH2-, -C(0)OCH2C(CH3)2-, -OCH2(CH2)8-, -OC(CH3)2CH2CH2-, 
15 -OCH2CH=CHCH2-, -OCH2CH(OH)CH2CH2-, -OCH2CH2CH(OH)CH2-, 
-OCH2C(0)CH2CH2-, or a group of the form\ala 



or, when they are attached to adjacent carbon atoms, R^o and R^^ may 
together represent -OCH2CH2- or -OCHbCHCOH)-, or B?^ and R^^ may togetlier 
20 form a fused benzene ring; 

or RIO and R^^ together form a Ci.2alkylene bridge across the pyrrolidine or 
piperidine ring to which they are attached. 



10 



or when they are attached to the same carbon atom, B?^ and BP- may 
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11. A compound as claimed in Claim 9 wherein R^^ represents 
hydrogen, Ci-ealkyl, (CH2)qC3.7cycloalkyl, (CH2)qaryl, (CH2)qheterocyclyl, CHO, 
C(0)Ci.6alkyl, C(0)C3-7cycloalkyl, C(0)(CH2)qaryl or C02Ci^alkyl. 

5 12. A compound as claimed in any one of Claims 1 to 11 wherein the 

ring A is a phenyl ring. 

13. A compound as claimed in any one of Claims 1 to 12 wherein X is a 
linker selected from: 

10 

o ^ ^" ^" ^" 

(a) — C— N— C — , and (b) — C— O— C — 

14. A compound as daimed in Claim 13 wherein X is a linker selected 

from: 

15 



^ <fH3 ^ (jJH^OH 

(a) _c-N-c — , (b) — n-O-C — . and 
H H H H 




20 
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15. A compound of the formTda (la): 




(la) 

wherein 

5 is fluorine or CPa; 

A^ is fluorine or CFs; 

A^ is fluorine or hydrogen; 

X is a linker selected from: 



10 




, and 



15 



and R'^ are as defined in Claim 1; 
or a pharmaceutically acceptable salt thereof. 
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16. A compound as claimed in any one of Claims 1 to 14 wherein the 
stereochemistry of the 1- and 4-positions is as shown in formula (lb): 




(lb) 

5 17. A compound as daimed in any preceding claim for use in therapy. 

18. A pharmaceutical composition comprising a compound as claimed 
in any one of Claims 1 to 16, together with at least one pharmaceutically 
acceptable carrier or excipient. 

10 

19. A method for the treatment or prevention of physiological 
disorders associated with an excess of tachykinins, which method comprises 
administration to a patient in need thereof of a tachykinin reducing amount of a 
compound according to Claim 1. 

15 

20. A method according to Claim 19 for the treatment or prevention of 
pain or inflammation^ migraine, emesis, postherpetic neuralgia, depression or 
anxiety. 

20 21, The use of a compound as claimed in any one of Claims 1 to 16 for 

the manufacture of a medicament for the treatment or prevention of a 
physiological disorder associated with an excess of tachykinins. 



25 



22. Theuseof acompoimdas daimedinany oneof Claims Ito 16for 
the manufacture of a medicament for th treatment or prevention of pain or 
Inflammation, migraine, emesis, postherpetic neuralgia, depression or anxiety. 
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